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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re United States Patent 4,808,605 Attn: Box Patent Ext. 

Inventors: Branca, et al. 

Issue Date: February 28, 1989 

For: TETRAHYDRONAPHTHALENE DERIVATIVES AS CALCIUM ANTAGONISTS 


TRANSMITTAL LETTER FOR APPLICATION FOR 
EXTENSION OF PATENT TERM UNDER 35 U.S.C. §156 


Assistant Commissioner for Patents 
Washington, D.C. 20231 


Nutley, New Jersey 07110 
August 5,1997 


Sir: 


Transmitted herewith are the following: a) Application for Extension of Patent Term Under 35 
U.S.C. §156 with Exhibits (separately bound) and b) Declaration and Power of Attorney for 
Application for Extension of Patent Term under 35 U.S.C. §156, for U.S. Patent No. 4,808,605. The 
Application is b eing submitted in duplicate, and the undersigned certifies that each copy of the attached 
Application is a duplicate original. In addition, three courtesy copies of all papers filed are being 
provided for the convenience of the Assistant Commissioner. 


DEPOSIT ACCOUNT 
NO. 08-2525 


OUR ORDER N0..Zem. 




U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


Please charge Deposit Account No. 08-2525 in the amount of $1060.00. The Commissioner is 
authorized to charge any additional fees, which may be required, or credit any overpayments to 
Account No. 08-2525. 


A duplicate copy of this cover sheet is enclosed. 


Respectfully submitted. 



Attorney for Applicant(s) / 
Ellen Ciambrone Coletti 
(Reg. No. 34140) 

340 Kingsland Street 
Nutley, New Jersey 07110-1199 
Telephone: (973) 235-5171 
Telefax: (973) 235-2363 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re United States Patent 4,808,605 Attn: Box Patent Ext. 

Inventors: Branca, et al. 

Issue Date: February 28, 1989 

For: TETRAHYDRONAPHTHALENE DERIVATIVES AS CALCIUM ANTAGONISTS 


APPLICATION FOR EXTENSION OF PATENT 
TERM UNDER 35 U.S.C. 8156 

Nutley, New Jersey 07110 

Assistant Commissioner for Patents 

Washington, D.C. 20231 ^ ^ \9971 

Sir: PATENT extension 

Pursuant to 35 U.S.C. § 156, Hoffinann-La fl^fiflffii^KOCHE”), a corporation organized 

under the laws of the State of New Jersey and owner of U.S. Patent No. 4,808,605, by assignment 

recorded on December 21, 1987 at reel 4809, frames 0515 and 0516, submits this Application for 

extension of its term. 

Applicant seeks extension of the term of U.S. Patent No. 4,808,605 for three (3) years and 
thir ty five (35) days, from November 10, 2007 to December 14, 2010 and certification that it is entitled 
to the rights derived from this patent as set forth in 35 U.S.C. § 156(b). 
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U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


The information contained in this document and its Exhibits is provided in accordance with 35 
U.S.C. § 156(d) and 37 C.F.R. § 1.740 and is listed in the manner set forth in § 1.740. 

(1) A Complete Identification Of The Approved Product As By 

Appropriate Chemical And Generic Name, Physical Structure Or 
Characteristics _ 

The approved product contains mibeffadil as the sole active ingredient of the drug Posicor™. 
Posicor is a selective T-type calcium channel, ion influx inhibitor available as a tablet for oral 
administration. It is approved to be supplied in tablets, each tablet containing 50 mg or 100 mg 
mibefradil dihydrochloride, with the following inactive ingredients: lactose anhydrous, com starch, 
polyvinyl pyrrolidone, talc, sodium stearyl fumarate, hydroxypropyl methyl cellulose, ethyl cellulose, 
triacetin and titanium dioxide, with synthetic yellow iron oxide (50 mg tablet) and synthetic red iron 
oxides (100 mg tablet) (Exhibit 1). 

“Mibefradil” is the non-proprietary name approved by the USAN council for the free base of 
the active ingredient of Posicor. 

Mibefradil also has the following chemical names: 

1. [1 S,2S]-2-[2-[[3-[2-benzimidazolyl)propyl]methylamino]ethyl]-6-fluoro-1,2,3,4- 

tetrahydro-l-isopropyl-2-naphthyl methoxyacetate; 

(lS-ds)-Methoxyacetic acid 2-[2-[[3-(lH-benzimidazol-2-yl)propyl]methylamino] 
ethyl]-6-fluoro-1,2,3,4-tetrahydro-1 -(1 -methylethyl)-2-naphthalenyl ester. 
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U S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


2. Mibefradil has the structural formula: 


0 



The term “approved product” is defined in 35 U.S.C. § 156(a) as the “product” referred to in 
paragraphs (4) and (5) of subsection (a). In turn, the word “product” is defined in 35 U.S.C. § 
156(f)(1)(A) to comprise a “drug product” which is described in 35 U.S.C. § 156(f) (2) to include “the 
active ingredient of a new drug, antibiotic drug, or human biological product. . . including any salt or 
ester of the active ingredient, as a single entity or in combination with another active ingredient.” 
Accordingly, the approved product subject to this Application includes mibefradil as well as its salts as 
a single ingr edient or in combination with another active ingredient. 

(2) A Complete Identification Of The Federal Statute Including 

The Applicable Provision Of Law Under Which The 
Regulatory Review Occurred _ 

The re gulator y review occurred under Section 505 of the Federal Food, Drug and Cosmetic 
Act (“FD&C Act”), 21 U.S.C. § 301 etseq . 

(3) An Identification Of The Date On Which The Product 

Received Permission For Commercial Marketing Or Use 
Under The Provision Of Law Under Which The Applicable 
Regulatory Review Period Occurred _ 
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U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


Posicor was approved by the Food and Drug Administration (“FDA”) for commercial 
marketing or use under Section 505 of the FD&C Act on June 20, 1997 (Exhibit 2). 

(4) In The Case Of A Drug Product, An Identification Of Each 
Active Ingredient In The Product And As To Each Active 
Ingredient, A Statement That It Has Not Been Previously 
Approved For Commercial Marketing Or Use Under The 
Federal Food, Drug, And Cosmetic Act, The Public Health 
Service Act, Or The Virus-Serum-Toxin Act, Or A Statement 
Of When The Active Ingredient Was Approved For 
Commercial Marketing Or Use (Either Alone Or In 
Combination With Other Active Ingredients), The Use For 
Which It Was Approved, And The Provision Of Law Under 
Which It Was Approved __ 


The sole active ingredient in the approved product is mibefradil, which active ingredient has not 
been previously approved for commercial marketing or use under the FD&C Act, The Public Health 
Services Act or the Virus-Serum-Toxin Act. 


(5) A Statement That The Application Is Being Submitted Within 
The Sixty Day Period Permitted For Submission Pursuant to § 

1 720(f) And An Identification Of The Date Of The Last Day 
On Which The Application Could Be Submitted _ 

This application is being submitted within the permitted sixty (60) day period, the last day of 
which is August 18,1997 . 


(6) A Complete Identification Of The Patent For Which An 

Extension Is Being Sought By The Name Of the Inventor, The 
Patent Number, The Date Of Issue, And The Date of 
Expiration _ 
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U S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


The complete identification of the patent for which an extension is being sought is: 


Inventors: Quirico Branca 

Roland Jaunin 
Hans P. Marki 
Franzi Marti 
Henri Ramuz 

Patent No: 4,808,605 

Issue Date: February 28, 1989 


Expiration Date: November 10, 2007 (without extension) 


(7) A Copy Of The Patent For Which An Extension Is Being 

Sought, Including The Entire Specification (Including Claims) 
And Drawings __ 

A copy of U.S. Patent No. 4,808,605 is attached as Exhibit 3. 


(8) A Copy Of Any Disclaimer, Certificate Of Correction, Receipt 

Of Maintenance Fee Payment, Or Reexamination Certificate 
Issued In the Patent 


No disclaimer or reexamination certificate has been issued for U.S. Patent No. 4,808,605 A 

copy of the certificate of correction issued October 17, 1995 and receipt of maintenance fee payment 
are attached as Exhibit 4. 


(9) A Statement That The Patent Claims The Approved Product 
Or A Method Of Using Or Manufacturing The Approved 
Product, And A Showing Which Lists Each Applicable Patent 
Claim And Demonstrates The Manner In Which Each 
Applicable Patent Claim Reads On The Approved Product Or 
Method Of Using Or Manufacturing The Approved Product 
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U S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


United States Patent No. 4,808,605 claims the approved product, mibefradil including its salts, 
in claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 and 15. 


Claim 1 (as corrected by Certificate of Correction) reads as follows: 



I 


wherein R is lower-alkyl, R 1 is halogen, R 2 is Ci-Ci 2 -alkyl, R 3 is hydroxy, lower-alkoxy, lower- 
alkylcarbonyloxy, lower-alkoxy-lower-alkylcarbonyloxy, lower-alkylaminocarbonyloxy; or 
arylaminocarbonyloxy or aiyl-lower-alkylamino-carbonyloxy, wherein aryl is phenyl or phenyl 
mono- or multiply-substituted by halogen, trifluoromethyl, lower-alkyl, lower-alkoxy, nitro or 
amino; X is Ci-Qs-alkylene which can be interrupted by 1,4-phenylene or interrupted or 
lengthened by 1,4-cyclohexylene. A is di- or tri-substituted 2-imidazolyl attached via an 
ethylene group wherein the substituents are selected from the group consisting of lower alkyl 
and phenyl; or a substituted or unsubstituted heterocycle selected from the group consisting of 
he nzimidazo lyl, benzimidazolonyl, imidazo[4,5-c]pyridinyl, imidazo-[4,5-c]pyridinonyl, 
benzthiazolyl, benzodiazepine-2,5-dion-l-yl and pyrto[2,l-c][l,4]benzodiazepine-5,l 1-dion- 
10-yl wherein the substituents are selected from the group consisting of Ci-Ci 2 -alkyl, 
phenylloweralkyl, halo, morpholinoethyl and pyridylmethyl and wherein the last two of said 
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U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 

heterocycles may be partially hydrogenated; and n is number 0 or 1, in the form of a racemate 
or an optical antipode, an N-oxide, or a pharmaceutically usable acid addition salt thereof. 

Claim 1 reads on mibefradil and its salts, when, in Claim 1, R is lower-alkyl (isopropyl), R 1 is 
halogen (fluorine), R 2 is Ci-C| 2 -alkyl (methyl), R 3 is lower-alkoxy-lower-alkyl carbonyloxy 
(methoxyacetyloxy), X is Ci-Ci8-alkylene (propylene), A is benzimidazolyl and n is 1. 

Claim 2 reads as follows: 

2. A compound in accordance with Claim 1, wherein R is isopropyl. 

As described above, Claim 1, from which Claim 2 depends, reads on mibefradil and its salts, 
when, in Claim 1, R is lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is C r C 12 -alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is Ci-Cu-alkylamino (propylene), A is 
benzimidazolyl and n is 1. Therefore, Claim 2 reads on mibefradil and its salts. 

Claim 3 reads as follows: 

3. A compound in accordance with Claim 2, wherein R 3 is hydroxy, lower- 
alkylcarbonyloxy, lower-alkoxy-lower-alkylcarbonyloxy or lower-alkylaminocarbonyloxy. 

As described above, Claim 2, from which Claim 3 depends, reads on mibefradil and its salts, 
when, in Claim 1, R is lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is Ci-Ci 2 -alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is Ci-Cig-alkylamino (propylene), A is 
benzimidazolyl and n is 1. Therefore, Claim 3 reads on mibefradil and its salts. 
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U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


Claim 4 reads as follows: 

4. A compound in accordance with Claim 3, wherein R 3 is isobutyryloxy, 
methoxyacetyloxy or butylaminocarbonyloxy. 

As described above, Claim 3, from which Claim 4 depends, reads on mibefradil and its salts, 
when, in Claim 1, R is lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is Ci-Ci 2 -alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is Ci-Cig-alkylamino (propylene), A is 
benzimidazolyl and n is 1. Therefore, Claim 4 reads on mibefradil and its salts. 

Claim 5 reads as follows: 

5. A compound in accordance with Claim 1, wherein n is the number 1. 

As described above, Claim 1, from which Claim 5 depends, reads on mibefradil and its salts, 
when, in Claim 1, Ris lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is Ci-C 12 -alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is Ci-Cig-alkylamino (propylene), A is 
benzimidazolyl and n is 1. Therefore, Claim 5 reads on mibefradil and its salts. 

Claim 6 reads as follows: 

6. A compound in accordance with Claim 1, wherein R 1 is fluorine. 
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U S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


As described above, Claim 1, from which Claim 6 depends, reads on mibefradil and its salts, 
when, in Claim 1, R is lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is Ci-Ci 2 -alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is CpCig-alkylamino (propylene), A is 
benzimidazolyl and n is 1. Therefore, Claim 6 reads on mibefradil and its salts. 


Claim 7 reads as follows: 

7. A compound in accordance with Claim 1, wherein R 2 is methyl. 

As described above, Claim 1, from which Claim 7 depends, reads on mibefradil and its salts, 
when, in Claim 1, R is lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is Ci-Ci 2 -alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is CpCig-alkylamino (propylene), A is 
benzimidazolyl and n is 1. Therefore, Claim 7 reads on mibefradil and its salts. 

Claim 8 reads as follows: 

8. A compound in accordance with Claim 1, wherein X is C 3 -C 7 -alkylene. 

As described above, Claim 1, from which Claim 8 depends, reads on mibefradil and its salts, 
when, in Claim 1, R is lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is CpC , 2 -alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is Ci-Cig-alkylamino (propylene), A is 
benzimidazolyl and n is 1. Therefore, Claim 8 reads on mibefradil and its salts. 
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U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


Claim 9 reads as follows: 

9. A compound in accordance with Claim 8, wherein X is propylene, butylene, 
pentamethylene or hexmethylene. 

As described above, Claim 8, from which Claim 9 depends, reads on mibefradil and its salts, 
when, in Claim 1, R is lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is Ci-C^-alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is Ci-Ci«-alkylamino (propylene), A is 
benzimidazolyl and n is 1. Therefore, Claim 9 reads on mibefradil and its salts. 

Claim 10 reads as follows: 

10. A compound in accordance with Claim 1, wherein A is 2-benzimidazolyl, 2- 
benzthiazolyl, l-methyl-2-benziniidazolyl, l-dodecyl-2-benzimidazolyl, benzimidazolonyl, 2,3,4,5- 
tetrahydro-4-methylbenzodiazepine-2,5-dion-l-yl, 6-chloro-2,3,11,11 a-tetrahydro-pyrrolo[2,1-c] 
[l,4]benzodiazepine-5,l l-dion-10-yl or 1-methyl-4,5-diphenyl-2-imidazolyl. 

As described above, Claim 1, from which Claim 10 depends, reads on mibefradil and its salts, 
when, in Claim 1, Ris lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is Ci-C 12 -alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is Ci-Cig-alkylamino (propylene), A is 
benzimidazolyl (2-benziniidazolyl) and n is 1. Therefore, Claim 10 reads on mibefradil and its salts. 

Claim 11 reads as follows: 
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U S. Patent No. 4,808,605 
Issue Date: February 28, 1989 

11. A compound in accordance with Claim 10, wherein A is 2-benzimidazolyl or 
2-benzthiazolyl. 

As described above. Claim 10, from which Claim 11 depends, reads on mibefradil and its salts, 
when, in Claim 1, R is lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is Ci-Ci 2 -alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is Ci-Cis-alkylamino (propylene), A is 
benzimidazolyl (2-benzimidazolyl) and n is 1. Therefore, Claim 11 reads on mibefradil and its salts. 

Claim 12 reads as follows: 

12. A compound in accordance with Claim 1, wherein R is isopropyl, R 3 is hydroxy, 
isobutyryloxy, methoxyacetyloxy or butylaminocarbonyloxy, R l is fluorine, R 2 is methyl, X is 
propylene, butylene, pentamethylene or hexamethylene, A is 2-benzimidazolyl or 2-benzthiazolyl and n 
is the number 1. 

As described above. Claim 1, from which Claim 12 depends, reads on mibefradil and its salts, 
when, in Claim 1, Ris lower-alkyl (isopropyl), R 1 is halogen (fluorine), R 2 is Ci-Cn-alkyl (methyl), R 3 
is lower-alkoxy-lower-alkyl carbonyloxy (methoxyacetyloxy), X is Ci-Cig-alkylamino (propylene), A is 
benzimidazolyl and n is 1. Therefore, Claim 12 reads on mibefradil and its salts. 

Claim 15 reads: 

15. A compound in accordance with Claim 1, [1 S,2S]-2-[2-[[3-(2-benziniidazolyl)propyl] 
methylamino]ethyl]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-naphthyl methoxyacetate. 
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U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 

Mibefradil is [ 1 S,2S]-2-[2-[[3-[2-benzimidazolyl)propyl]methylamino]ethyl]-6-fluoro-l ,2,3,4- 
tetrahydro-l-isopropyl-2-naphthyl methoxyacetate, therefore, Claim 15 reads on mibefradil and its 
salts. 

As demonstrated above, Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 and 15 read on both 
mibefradil and its salts. 
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U S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


(10) A Statement, Beginning on a New Page, of The Relevant 
Dates And Information Pursuant To 35 U.S.C. 156(g) In 
Order To Enable The Secretary Of Health and Human 
Services or the Secretary of Agriculture, As Appropriate, To 
Determine the Applicable Regulatory Review Period as 
Follows (i): For A Patent Claiming A Human Drug Product, 
Antibiotic, or Human Biological Product, The Effective Date 
Of The Investigational New Drug (IND) Application And The 
EMD Number; The Date On Which A New Drug Application 
(NDA) or a Product License Application (PLA) Was Initially 
Submitted And The NDA or PLA Number And The Date On 
which The NDA Was Approved or the Product License Issued 


a) Effective date of the investigational 
new drug application (IND) and IND 
number, (for the treatment of Hyper¬ 
tension and Chronic Stable Angina 
Pectoris) 

b) Date on which a New Drug Application 
(NDA) was initially submitted 

and NDA number: 


July 24, 1992 
(Exhibit 5) 

IND No. 39,901 


March 8, 1996 
(Exhibit 6) 

NDA No. 20-689 


c) Date on which NDA was approved: 


June 20, 1997 
(Exhibit 2) 
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U.S. Patent No. 4,808,605 
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(11) A Brief Description Beginning On A New Page Of The 

Significant Activities Undertaken By The Marketing Applicant 
During The Applicable Regulatory Review Period With 
Respect To The Approved Product And The Significant Dates 
Applicable To Such Activities _ 


A chronology of communications involving ROCHE, Marion Merrell Dow Inc. (“MMD”) and 
the FDA during the regulatory review period is attached as Exhibit 7. While the IND was submitted 
by MMD, it was submitted under terms of an agreement by which ROCHE and MMD collaborated in 
a joint effort for developing mibeffadil as a pharmaceutical product. Under the terms of the agreement, 
MMD had the sole right and responsibility to take actions in the U.S. consistent with a Global 
Development Progr am drafted by the Global Joint Development Committee (of which Roche and 
MMD were represented) to obtain and maintain registration of mibefradil. By letter dated December 
10, 1992, ownership of IND 39,901 was transferred from MMD to ROCHE. This Exhibit 7 lists the 
date of the communication and a brief summary of the subject matter of the communication. This 
chronology provides a description of the significant activities undertaken by ROCHE/MMD during the 
applicable review period. For convenience, the chronology is divided into a Testing Phase and an 
Application Phase. 

If necessary, ROCHE reserves the right to supplement its summary in Exhibit 7 with materials 
from which it was derived and other evidence related to applicant’s conduct in obtaining the approval 
of POSICOR, See, ag., 21 C.F.R. § 60.32. 
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(12) A Statement Beginning On A New Page That In The Opinion 
Of The Applicant The Patent Is Eligible For The Extension 
And A Statement As To The Length Of The Extension 
Claimed, Including How The Length Of Extension Was 
Determined _ 

Eligibility 

Under the law and in the opinion of Applicant, U.S. Patent No. 4,808,605 is eligible for an 
extension under 35 U.S.C. § 156. 

In particular, 35 U.S.C. § 156(a) in its relevant parts, provide that the term of a patent shall be 
extended if the following requirements are satisfied: (1) the patent claims a product, a method of using 
a product or a method of manufacturing a product; (2) the term of the patent has not expired before an 
application for extension is submitted; (3) the term of the patent has never been extended; (4) an 
application for extension is submitted by the owner of record of the patent or its agent and in 
accordance with 35 U.S.C. § 156(d); (5) the product has been subject to a regulatory review period as 
defined in35 U.S.C. § 156(a) before its commercial marketing or use; and (6) the permission for the 
commercial marketing or use of the product after the regulatory review period is the first permitted 
commercial marketing or use of the product under the provision of law under which such regulatory 
review period occurred. 

These requirements are met as follows: 

1. U.S. Patent No. 4,808,605 claims a product. 
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U S. Patent No. 4,808,605 
Issue Date: February 28, 1989 

2. The term of US. Patent No. 4,808,605 presently will expire on November 10, 2007 
and thus, the patent has not expired before submission of this Application. 

3. The term of U.S. Patent No. 4,808,605 has never been extended under 35 U.S.C. § 
156. 

4. This Application is submitted by ROCHE, the owner of record of U.S. Patent No. 
4,808,605. This Application is submitted in accordance with 35 U.S.C. § 156(d) and 
37 C.F.R. § 1.740 within the sixty (60) day period beginning on June 20, 1997 and 
ending August 18, 1997. The product received permission for marketing or use under 
FD&C Act. This Application contains the information required under 35 U.S.C. § 
156(d) and 37 C.F.R.§ 1.740. 

5. The product was subject to a regulatory review period under Sections 505 of the 
FD&C Act before its commercial marketing or use, as evidenced by the chronology 
(Exhibit 6) and the Letter of Approval from the FDA, dated June 20, 1997 (Exhibit 2). 

6. The permission for the commercial marketing or use of mibefradil, after the regulatory 
review period is the first permitted commercial marketing or use of a product having 
mibefradil in any form as its active ingredient, under the provisions of the FD&C Act 
under which such regulatory review period occurred. This is confirmed by the absence 
of any approved drug application for mibefradil in any form prior to June 20, 1997. 

Accordingly, U.S. Patent No. 4,808,605 satisfies the requirements for an extension under 35 
U.S.C. § 156. 
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Length 

In the opinion of Applicant, the term of U S. patent No. 4,808,605 should be extended for a 
period of three years and thirty five days, from November 10, 2007 to December 14, 2010. 

This extension was determined on the following basis: 

Testing Phase (37 C.F.R. 8 1.775(c) (U) 

For the approved product, that portion of the regulatory review period as defined in 35 U. S .C. 
156 (g) (1) (B) (i) (“Testing Phase”) commenced on July 24, 1992 and ended on March 8, 1996, which 
is 1,323 days. 

Application Phase (37 C.F.R. § 1.775(c) (21) 

For the approved product, that portion of the regulatory review period as defined under 35 
U.S.C. 156 (g) (1) (B) (ii) (“Application Phase”) commenced on March 8,1996 and ended on June 20, 
1997, which is 469 days. 

Regulatory Review Period (37 C.F.R. $ 1.775(c)) 

As defined in 35 U.S.C. 156 (g) (1) (B), the regulatory review period is the sum of the Testing 
Phase and the Application Phase, which is a total of 1792 days. 
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Reduction for Review Prior to the Issue of The Patent (37 C.F.R. § 1,775 fdl U) (O') 

The applicable regulatory review period is reduced by that period of review occurring before 
and on the date the patent issued. 

U.S. Patent No. 4,808,605 (Exhibit 3) issued February 28, 1989 and the END was filed 
June 24, 1992 . Accordingly, no reduction for review prior to the issue of the patent applies. 

Due Diligence Reduction to Regulatory Review Period (37 C.F.R. 8 1.775 fdHD fiiY) 

Under 35 U.S.C. § 156(c) (1), the Testing Phase and Application Phase of the regulatory 
review period are reduced by the period during which the applicant for the patent extension, in the 
regulatory review period, did not act with due diligence. In the opinion of the Applicant and illustrated 
by the summary in Exhibit 6, it acted with due diligence during both periods of time. Thus, there is no 
reduction in the regulatory review period because of lack of due diligence. 

One-Half Testing Phase Reduction (37 C.F.R. 8 1.775 (dJ (0 Cm)) 

Under 35 U.S.C. § 156(c) (2), the 1792 day regulatory review period is reduced by one-half of 
the 1323 day Testing Phase. One-half of the Testing Phase is 662 days. Thus, the 1792 day regulatory 
review period is reduced by 662 days leaving a final revised regulatory review period of 1130 days. 
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Fourteen Year Cap (37 C.F.R. $ 1.775 (d) (2) - (4) 

Under 35 U.S.C. § 156(c) (3) should the period of time remaining in the term of the patent 
after the date of approval when added to the period of extension exceed fourteen (14) years, the period 
of extension is reduced so that the total of both such periods does not exceed fourteen (14) years. In 
applying section 156(c) (3), the final revised regulatory review period as calculated above (1130 days) 
is added onto the end of the original term of the patent November 10, 2007 resulting in a date of 
December 14, 2010. Alternatively, fourteen (14) years is added to the NDA approval date 
(June 20, 1997) resulting in a date of June 20, 2011. The earlier of the above two dates, 

December 14, 2010 is selected. 

Two and Five Year Extension Limits (37 C.F.R. § 1.775 (d) (5) & (6) 

A patent issued after September 24,1984 is limited to a maximum extension of five years. 

U.S. Patent No. 4,808,605 (Exhibit 3) issued on February 28, 1989. Accordingly, the patent is 
eligible for an extension of up to five years. 

As set forth above, the term of U.S. Patent No. 4,808,605 is eligible for an extension of three 
(3) years and thirty five (35) days from November 10,2007 to December 14,2010. 

(13) A Statement That Applicant Acknowledges A Duty To 

Disclose To The Commissioner Of Patents And Trademarks 
And The Secretary Of Health And Human Services Any 
Information Which Is Material To The Determination Of 
Entitlement To The Extension Sought _ 
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U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


Applicant acknowledges a duty to disclose to the Commissioner of Patents and Trademarks 
and the Secretary of Health and Human Services any information which is material to any 
determinations of entitlement to the extension sought in the Application. 


For completeness, applicant notes that a NDA is pending for mibefradil for treatment of 
congestive heart failure. 

(14) The Prescribed Fee for Receiving and Acting Upon the 

Application for Extension _ 

Applicant encloses (in duplicate) a transmittal letter requesting the amount of $1060.00 be 
charged to Account No. 08-2525. 

(15) The Name, Address and Telephone Number Of The Person to 
Whom Inquiries and Correspondence Relating To The 
Application For Patent Term Extension Are To Be Directed 

Please address all correspondence to: 

George W. Johnston 
Hoffinann-La Roche Inc. 

Patent Law Department 
340 Kingsland Street 
Nutley, New Jersey 07110 

Please direct all telephone calls to: 

Ellen Ciambrone Coletti 
(937) 235-5171 

(16) A Duplicate of These Application Papers. Certified As Such 
A certified duplicate is enclosed. 
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U S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


(17) An Oath or Declaration As Set Forth In Paragraph (b) of 37 
C.F.R. 8 1.740 _ 

Applicant attaches a declaration as set forth in 37 C.F.R. § 1.740(b), signed by an officer of 
Roche, the owner of record of US. Patent No. 4,808,605, who is authorized to practice before the 
Patent and Trademark Office and who has general authority to act on ROCHE’s behalf in patent 
matters. 

Request for Extension 

Having included in this Application all of the requisite information under 35 U.S.C. § 156 and 
37 C.F.R. § 1.740, Applicant requests an extension of U.S. Patent No. 4,808,605 for three (3) years 
and thirty five (35) days from November 10, 2007 to December 14, 2010, by reason of its claims 
encompassing mibefradil and its salts as a single entity or in combination with another active ingredient. 

Respectfully submitted, 
HOFFMANN-U^ROpFMJC. sy 
Bv: 

Ellen Ciambrone Coletti _ 

Name (Print) 

_ Senior Counsel 

Title 

Registration No. 34140 
Date 
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Certification 


The undersigned certifies that this Application for Extension of Patent Term Under 35 U.S.C. • 
§ 156 including its exhibits is being submitted as duplicate originals. 


By: 


Ellen Ciambrone Coletti 
Senior Counsel 
Registration No. 34140 


Date:_ W// 


39259 
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PATENT APPLICATION 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re United States Patent 4,808,605 Attn: Box Patent Ext. 

Inventors: Branca, et al. 

Issue Date: February 28, 1989 

For: TETRAHYDRONAPHTHALENE DERIVATIVES AS CALCIUM ANTAGONISTS 

TRANSMITTAL LETTER FOR APPLICATION 
EXTENSION OF PATENT TERM UNDER 35 U.S.C. SlM> 

Nutley, New Jersey 0711 ^ 

August 5,1997 NT eXTEN s!ON 

Assistant Commissioner for Patents PATENTS 

Washington, D.C. 20231 

Sir: 


Transmitted herewith are the following: a) Application for Extension of Patent Term Under 35 
U.S.C. §156 with Exhibits (separately bound) and b) Declaration and Power of Attorney for 
Application for Extension of Patent Term under 35 U.S.C. § 156, for U.S. Patent No. 4,808,605. The 
Application is being submitted in duplicate, and the undersigned certifies that each copy of the attached 
Application is a duplicate original. In addition, three courtesy copies of all papers filed are being 
provided for the convenience of the Assistant Commissioner. 


DEPOSIT ACCOUNT 
NO. 08-2525 


OUR ORDER N0.../..S£. 




U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


Please charge Deposit Account No. 08-2525 in the amount of $1060.00. The Commissioner is 
authorized to charge any additional fees, which may be required, or credit any overpayments to 
Account No. 08-2525. 


A duplicate copy of this cover sheet is enclosed. 


Respectfully submitted. 



Ellen Ciambrone Coletti 
(Reg. No. 34140) 

340 Kingsland Street 
Nutley, New Jersey 07110-1199 
Telephone: (973) 235-5171 
Telefax: (973)235-2363 
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<LX 


(Roche Hexagon) 

POSICOR® 

(mibefradil dihydrochloride) 

TABLETS 

DESCRIPTION: POSICOR® (mibefradil dihydrochloride) is a selective T-type calcium channel 
ion influx inhibitor. 

Mibefradil dihydrochloride is a pure enantiomer and belongs to the class of tetralol calcium 
antagonists. Its chemical name is (IS, 2S)-2-[2[[3-2-benzimidazoyl) propyl] methylamino] ethyl]- 
6 -fluoro-l, 2 , 3 , 4 -tetrahydro-l-isopropyl- 2 -naphthylmethoxyacetate dihydrochloride, its empirical 
formula is C 29 H 38 FN 3 O 3 2HC1, its molecular weight is 568.56, and its structural formula is: 


o 



. 2HCI 


Mibefradil dihydrochloride is a white to off-white crystalline powder. It is readily soluble in water. 

In addition to the active ingredient mibefradil dihydrochloride, each tablet contains the following 
inactive ingredients: lactose anhydrous, com starch, polyvinylpyrrolidone, talc, sodium stearyl 
fumarate, hydroxypropyl methylcellulose, ethyl cellulose, triacetin and titanium dioxide, with 
synthetic yellow iron oxide (50 mg tablet) and synthetic red iron oxides (100 mg tablet). 

CLINICAL PHARMACOLOGY: Mechanism of Action: At therapeutic concentrations, 
mibefradil blocks both the T-type (low-voltage) and L-type (high-voltage) calcium channels, with 
greater selectivity for T-type channels, in contrast to benzothiazepine, dihydropyridine, and 
phenylalkylamine calcium antagonists, which at therapeutic concentrations block only the L-type 
channels. The binding site of mibefradil is different from that of the dihydropyridines. 

The contractile processes of cardiac muscle and vascular smooth muscle are dependent upon the 
movement of extracellular calcium ions into these cells through specific ion channels. In vitro, 
mibefradil selectively inhibits calcium ion influx across cell membranes of cardiac and vascular 
smooth muscle with a pronounced dependence on membrane potential. The dose and 
concentration ranges for vasodilation were lower than, and clearly distinct from, the ranges where 
a decrease in cardiac contractility was observed. This was observed both in vivo and in vitro and 
in both nor mal animals and in animal models of heart failure. Although in in vitro tissue 
preparations mibefradil was negatively inotropic at high concentrations, negative inotropic effects 
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POSICOR® (mibefradil dihydrochloride) 

could be demonstrated in intact animals only at very high doses, well outside the therapeutic 
range. 

Mibefradil does not induce reflex tachycardia, but rather causes a slight reduction in heart rate. 
Serum calcium concentration was not affected by mibefradil. 

Hypertension: Mibefradil is a peripheral arterial vasodilator that acts directly on vascular smooth 
muscle to cause a reduction in peripheral vascular resistance, and thereby a reduction in blood 
pressure. 

Chronic Stable Angina Pectoris: The precise mechanism by which mibefradil reduces angina has 
not been fully elucidated but is thought to involve reduction in heart rate, total peripheral 
resistance (afterload), and double product (heart rate x systolic blood pressure) at any given level 
of exercise, resulting in a decrease in cardiac workload and myocardial oxygen demand. 

Pharmacokinetics and Metabolism: After oral administration of POSICOR, peak plasma levels 
of mibefradil are reached within one to two hours after administration. Bioavailability of a single 
oral dose of mibefradil within the therapeutic range was 70%. The proportion of mibefradil 
metabolized before reaching the systemic circulation (first-pass metabolism) is reduced after 
chronic dosing and bioavailability is about 90% at steady state. The presence of food has no effect 
on rate and extent of absorption of mibefradil. Mean elimination half-life following chronic dosing 
is 17 to 25 hours. During once-daily dosing, steady-state conditions are reached within three to 
four days. Plasma AUCs are proportional to dose in the therapeutic range. 

Distribution: Volume of distribution at steady-state (V„) ranges from 130 to 190 L. Mibefradil is 
highly bound to plasma proteins (> 99% at therapeutic concentrations), principally to alphai-acid 
glycoprotein. 

Metabolism: Metabolism of mibefradil is mediated by two pathways: esterase catalyzed hydrolysis 
of the ester side chain to yield an alcohol metabolite and cytochrome P450 (3A4) catalyzed 
oxidation. After chronic dosing, the oxidative pathway becomes less important and the plasma 
level of the alcohol metabolite of mibefradil increases. In animal models the pharmacological 
effect of this alcohol metabolite was about 10% of the parent compound. At steady state, plasma 
concentrations of the metabolite exceed those of parent mibefradil after 100 mg doses. 

Excretion: After metabolic inactivation, mibefradil is excreted into the bile (75%) and urine 
(25%). Less than 3% of mibefradil is excreted unchanged into the urine. No clinically relevant 
influence of demographic factors (age, race, gender, body weight) on clearance has been found. 

Special Populations: Congestive Heart Failure : There is no evidence for a change in the 
pharmacokinetics of mibefradil in patients with congestive heart failure. 

Hepatic Insufficiency No clinically relevant change in the pharmacokinetics of mibefradil in 
patients with impaired liver function was observed after single doses of 100 mg POSICOR. As 
mibefradil is completely metabolized and eliminated mainly via the biliary route, however, 
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POSICOR 9 (mibefradil dihydrochloride) 

monitoring of blood pressure and heart rate is advised when administering POSICOR to patients 
with severe hepatic impairment. 

Chronic Renal Failure : Pharmacokinetics of mibefradil are unchanged in patients with chronic 
renal failure. Mibefradil is not removed by dialysis. 

Gender/Race : No clinically relevant difference in the pharmacokinetics of mibefradil was observed 
between either men and women or between blacks and non-blacks. 

Pediatrics : No studies have been conducted in pediatric patients. 

Geriatrics : Population kinetics in 315 patients (151 >65 years) indicated that there was no change 
in the pharmacokinetics of mibefradil with age. 

Drug Interactions: See PRECAUTIONS. 

Pharmacodynamics: The plasma concentrations of mibefradil are predictive of its 
pharmacological effects. 

Hemodynamics: Following administration of mibefradil to patients with hypertension, POSICOR 
produces a dose-related and plasma concentration-related reduction of supine, sitting and standing 
blood pressure, without postural dysregulation. These decreases in blood pressure following 
multiple dosing are accompanied by a slight increase in cardiac output with a small, dose- 
dependent decrease in heart rate. The magnitude of the blood pressure reduction depends on 
initial blood pressure; the higher the initial blood pressure, the greater the effect. 

Blood pressure lowering effect is maintained for 24 hours following chronic oral administration of 
POSICOR. Normotensive subjects experienced no clinically relevant change in blood pressure 
after chronic dosing with 50 mg to 100 mg mibefradil. The reduction in heart rate seen with 
mibefradil depends on the initial heart rate; the lower the initial heart rate, the smaller the effect. 
The concentration effect relationship was not influenced by demographic factors (age, race, 
gender). 

Electrophysiology: Mibefradil affects the sinus and atrioventricular nodes, resulting in a slight 
dose dependent slowing of heart rate and a small increase in PR interval. In placebo-controlled 
clinical trials in patients with hypertension or chronic stable angina pectoris, the mean decreases in 
heart rate were about 5 and 9 beats per minute (bpm) with 50 mg (N=279) and 100 mg (N=285) 
of POSICOR, respectively. In these patients, the mean increase in PR interval was 3.3 msec (50 
mg) and 9.7 msec (100 mg). The increases, compared to placebo, of the rate of first-degree AV 
block (PR interval > 200 msec) were 1.1% at 50 mg, 7.4% at 100 mg and 9.1% at 150/200 mg. 
The rates of sinus bradycardia (heart rate < 45 bpm) were 0.7% at 50 mg, 1.4% at 100 mg and 
3.8% at 150/200 mg. In 2636 patients with hypertension or chronic stable angina pectoris, 
treatment with POSICOR 50 mg or 100 mg was rarely associated with second-degree AV block 
(6 patients, 0.2%) and there were no reports of third-degree AV block. 
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The effects of mibefradil on the conduction system were evaluated in 71 patients in a placebo- 
controlled trial. Mibefradil was administered IV at doses that produced plasma concentrations 
seen following oral administration of mibefradil at 50 mg and 100 mg. In this study, mibefradil 
slightly lengthened the corrected sinus node recovery time and AH interval and raised the 
Wenckebach point. Atrial effective and functional refractory periods, AV node functional and 
effective refractory periods and the conduction time in the His-Purkinje system and ventricular 
tissue were not affected. 

Mibefradil causes dose-related flattening of the T wave and an increase in the voltage of the U 
wave. The U wave can sometimes become so large that it merges with the flattened T wave, and 
the resulting pattern has sometimes been misread (by both automated electrocardiographic 
interpreters and clinicians) as QTc prolongation. 

The exact definition of this phenomenon is arbitrary. Changes sufficient to be misread as QTc 
prolongation in clinical trials did not occur at the therapeutic doses of 50 mg or 100 mg of 
mibefradil but were observed in 1% of patients who received 150 mg and 5.4% of patients who 
received 200 mg, both of which are above the recommended doses. Similar patterns have been 
seen in subjects treated with high and supratherapeutic doses of diltiazem and verapamil. 

The addition of POSICOR to chronic beta-blocker treatment was evaluated in both hypertensive 
and chronic stable angina pectoris patients (195 patients) and was associated with changes in 
heart rate and PR interval similar to those seen in patients treated with mibefradil alone. There 
were no cases of second- or third-degree AV block in these patients. In 44 angina patients treated 
with POSICOR and beta-blockers, no acute withdrawal effects, such as worsening of angina or 
palpitations, were seen upon beta-blocker discontinuation. 

The combination of POSICOR and digoxin was not associated with an additional prolongation of 
PR time beyond the effect of POSICOR alone. 

Effects in Hypertension: The antihypertensive effects of POSICOR were demonstrated in four 
placebo-controlled, double-blind, randomized trials conducted for 4 to 14 weeks, three in patients 
receiving no other treatment and one in patients still hypertensive while receiving 25 mg of 
hydrochlorothiazide. These involved 1123 patients with hypertension (933 on POSICOR and 190 
on placebo). Once-daily administration of 50 mg and 100 mg was consistently associated with 
clinically and statistically significant reductions in both systolic and diastolic blood pressure. The 
mean differences from placebo in systolic/diastolic blood pressure at trough (24 hours post dose), 
for the 50 mg and 100 mg doses were about 7-11/5-7 and 7-10/9-11 mmHg, respectively. The 
antihypertensive effect of POSICOR was present in the sitting, standing and supine positions. The 
antihypertensive effect was not associated with reflex tachycardia, but rather a slight decrease in 
heart rate. The blood pressure was controlled over the 24-hour dosing interval, with little 
difference between trough and peak effect (trough to peak ratio >75%). A modest effect was seen 
on Day 1, and the full antihypertensive effect was reached within one to two weeks. 

Long-term antihypertensive effects were demonstrated in two four-month, randomized, placebo- 
controlled withdrawal studies involving 221 patients on mibefradil. Blood pressure returned to 
approximately pretreatment levels in four weeks. Thus, there was no tolerance (loss of efficacy) 
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POSICOR® (mibefradil dihydrochloride) 

observed on long-term administration. Additionally, no rebound increase in blood pressure was 
seen on discontinuation of POSICOR. 

The antihypertensive effects of POSICOR were similar regardless of race, gender, body weight, 
history of diabetes mellitus or history of coronary artery disease. POSICOR was effective in 
lowering high blood pressure in patients with chronic renal failure complicated by systemic 
hypertension. Additive antihypertensive effects have been observed in clinical trials where 
POSICOR was combined with diuretics, ACE inhibitors and beta-blockers. 

Effects in Chronic Stable Angina Pectoris: The antianginal and antiischemic efficacy of 
POSICOR was demonstrated in five placebo-controlled, double-blind, randomized trials, 
involving 870 patients with chronic stable angina pectoris, 564 on POSICOR and 306 on placebo. 
Once-daily administration of 100 mg was associated with statistically significant increases in all 
exercise test parameters, in all studies, but the effect of 50 mg was smaller and less consistent. 

The increases in symptom-limited exercise duration at trough (24 hours post dose) for POSICOR 
50 mg and 100 mg were about 20 seconds (seen in two of three studies) and about 50 seconds (in 
all three studies), respectively. In these studies, POSICOR also significantly delayed the time to 
onset of angina during exercise and, in a pooled analysis, decreased the rate of anginal attacks and 
nitroglycerin consumption reported by the patients. Additionally, POSICOR significantly delayed 
the onset of ischemia (persistent 1mm ST segment depression) during exercise in all placebo- 
controlled studies. These antianginal and antiischemic effects were associated with a dose- 
dependent mean decrease in double product for any given level of exercise (heart rate x systolic 
blood pressure), mainly due to a decrease in heart rate. 

Long-term improvements in exercise test parameters were demonstrated in a four-month, 
randomized, placebo-controlled withdrawal study involving 102 patients on mibefradil. Thus, 
there was no tolerance (loss of efficacy) observed on long-term administration. Additionally, no 
rebound increase in anginal symptomatology was seen on discontinuation of POSICOR. 

The antianginal effects of POSICOR were similar regardless of gender, race, body weight or 
history of hypertension, diabetes mellitus, myocardial infarction, PTC A or CABG. Improvements 
in all exercise test parameters and anginal symptomatology were observed in three placebo- 
controlled, double-blind, randomized clinical trials in which POSICOR was added to therapy with 
beta-blockers or long-acting nitrates. 

INDICATIONS AND USAGE: Hypertension: POSICOR is indicated for the treatment of 
hypertension. POSICOR can be used alone or in combination with other antihypertensive agents. 

Chronic Stable Angina Pectoris: POSICOR is indicated for the treatment of chronic stable angina 
pectoris. POSICOR can be used alone or in combination with other antianginal drugs. 

CONTRAINDICATIONS: POSICOR is contraindicated in patients with: 

1 . Sick sinus syndrome or second- or third-degree AV block, without a pacemaker; 

2. A known sensitivity to mibefradil; 
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3. Coadministration of terfenadine, astemizole and cisapride. 

WARNING: As described in the CLINICAL PHARMACOLOGY section, mibefradil may cause 
dose-related changes in the appearance of the electrocardiographic T and U waves. These changes 
may interfere with measurement of the QTc interval. Some drugs (eg, quinidine, sotalol) are 
sometimes monitored by following the QTc interval on serial electrocardiograms, in order to 
reduce the risk of torsades de pointes and other malignant arrhythmias. When mibefradil is 
coadministered with these drugs, it may be difficult to utilize serial electrocardiograms for this 
purpose. 

PRECAUTIONS: General: POSICOR inhibits cytochrome P450 2D6 and 3 A4 and can interact 
with many concomitant drugs, increasing their plasma concentrations (see Drug Interactions). 

Hypotension: Although hypotension, postural hypotension, and syncope have been only rarely 
associated with POSICOR, and are not clearly more common than with placebo, caution should 
be exercised when administering POSICOR, particularly to patients with severe aortic stenosis. 

Use in Patients with Congestive Heart Failure: Acute hemodynamic studies in a small number of 
patients with ischemic heart disease with or without impaired cardiac function treated with 
POSICOR have not demonstrated negative inotropic effects, nor was POSICOR associated with 
reflex tachycardia or an increase in neurohormones. Long-term studies in patients with moderate 
to severe (NYHA III, IV) heart failure have not been carried out. As with all calcium antagonists, 
caution should be exercised when treating patients with heart failure or compromised ventricular 
function. 

Patients with Hepatic Failure: Since mibefradil is extensively metabolized by the liver, caution 
should be exercised when administering POSICOR to patients with severe hepatic impairment. 

Cardiac Conduction: As described under CLINICAL PHARMACOLOGY, POSICOR slows 
sinus and AV node conduction, sometimes resulting in abnormally low heart rates; 0.7% and 
1.4% of patients had heart rates below 45 bpm on 50 mg and 100 mg, respectively. Therefore, 
patients with a pretreatment heart rate below 50 bpm should be followed closely. Treatment with 
POSICOR has rarely been associated with second-degree AV block, 0.2% of patients on doses of 
50 mg to 100 mg. No cases of third-degree AV block have been reported at 50 mg to 100 mg, but 
at higher doses third-degree AV block can rarely occur. 

Drug Interactions: Effects of Other Drugs on Mibefradil Pharmacokinetics: No clinically 
relevant changes in pharmacokinetics of mibefradil have been seen in specific studies when 
mibefradil was coadministered with enalapril, atenolol, metoprolol, theophylline and cimetidine. 

Effects of Mibefradil on the Pharmacokinetics of Other Drugs: Interactions with Drugs 
Metabolized by Cytochrome P4S0 Enzymes: In vitro results indicate that some isozymes of the 
cytochrome P450 enzyme system, including 2D6, 1A2, and 3 A4, are inhibited in the presence of 
mibefradil or its metabolites. Coadministration of POSICOR with drugs metabolized by these 
isozymes may result in increased plasma concentrations of these drugs. 
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Drugs Metabolized by Cytochrome P450 2D6: A subset (about 7%) of the white population 
and 1% and 2% of Orientals and blacks, respectively, have reduced activity of the drug- 
metabolizing isozyme cytochrome P450 2D6 (debrisoquine hydroxylase). Such individuals are 
referred to as “poor metabolizers” of such drugs as dextromethorphan, the type 1C 
antiarrhythmics propafenone, flecainamide and mexiletine, some beta-blockers and tricyclic 
antidepressants (particularly those with high first-pass effect, ie, desipramine and imipramine). 
Poor metabolizers have higher than expected plasma concentrations of such drugs when given in 
usual doses. Depending on the fraction of the drug metabolized by cytochrome P450 2D6, the 
increase in plasma concentration may be small or quite large. POSICOR, like several other drugs, 
inhibits the activity of this isozyme and can make previously normal metabolizers resemble poor 
metabolizers. Concomitant use of POSICOR with drugs metabolized by cytochrome P450 2D6 
may require dose adjustment of the other drugs. 

Tricyclic Antidepressants : Imipramine and desipramine have been shown to have substantial 
(seven- to eightfold) increases in AUC when CYP 450 2D6 metabolism is inhibited; concomitant 
use of tricyclic antidepressants with POSICOR would require substantial dose adjustment of the 
tricyclic antidepressant. 

Drugs Metabolized by Cytochrome P4S0 3A4: POSICOR and/or its metabolites also inhibit the 
activity of cytochrome P450 3A4, an enzyme responsible for the metabolism of many drugs, 
including quinidine, short-acting benzodiazepines, most calcium-channel blockers, terfenadine 
astemizole and cisapride. POSICOR may increase plasma concentrations of coadministered drugs 
that are primarily metabolized by the cytochrome P450 3A4 enzyme system and may consequently 
increase or prolong their therapeutic and adverse effects. Therefore, unless otherwise specified, 
dosage adjustment of these drugs may be necessary. For drugs that can cause serious adverse 
effects if concentration is increased, concomitant use with POSICOR should be avoided (see 
CONTRAINDICATIONS). 

The following drug interactions have been identified involving mibefradil and other drugs 
metabolized by the cytochrome P450 system: 

Terfenadine : Coadministration of terfenadine (metabolized by CYP 450 3A4) with POSICOR in 
healthy subjects led to elevated plasma concentrations of terfenadine up to 40 ng/mL with twice- 
daily dosing of 60 mg terfenadine, resulting in a 12% increase in mean QTc interval. Since QTc 
prolongation due to elevated plasma concentrations of terfenadine can be associated with life- 
threatening cardiac dysrhythmias and death, coadministration of POSICOR with terfenadine is 
contraindicated (see CONTRAINDICATIONS). 

Astemizole and Cisapride : Although there are no specific studies of interaction of mibefradil with 
these drugs, substantial inhibition of their metabolism would be expected. Since elevated plasma 
concentrations of astemizole and cisapride can be associated with life-threatening cardiac 
dysrhythmias, their use with mibefradil is contraindicated. One such case has been observed in a 
patient receiving cisapride and concomitant mibefradil. 
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Cyclosporine A : Cyclosporine A (Sandimmune®), a drug metabolized by CYP 450 3A4, levels 
increased about twofold under concomitant treatment with 50 mg POSICOR for eight days. 
Therefore, cyclosporine A levels should be monitored and its dose adjusted accordingly. 

Quinidine : In healthy volunteers, elevations in peak quinidine plasma concentrations (15% to 
19%) and AUC (50%) were found during coadministration of single doses of quinidine with 
POSICOR 50 mg and 100 mg, but the active metabolite of quinidine was markedly reduced. No 
clinically relevant pharmacodynamic interactions were observed. 

Metoprolol : Coadministration of POSICOR with metoprolol (metabolized by CYP 450 2D6) in 
healthy subjects resulted in a twofold increase in peak plasma concentrations of total (R- and S- 
enantiomeric) metoprolol and about four- to fivefold increase in AUC. Elimination half-life 
increased from three hours to seven to eight hours. The increase in the pharmacologically more 
active S-isomer, however, is only about 30%, so that little pharmacologic effect or effect on 
cardioselectivity would be expected with concomitant POSICOR. 

Other Information: In clinical studies, POSICOR has been administered without apparent harm 
with commonly used drugs including diuretics, beta-blockers, ACE inhibitors, nonsteroidal 
antiinflammatory drugs, long-acting nitrates, sublingual nitroglycerin, oral hypoglycemics, fibrate 
lipid-lowering agents, conjugated estrogens, antibiotics and antithrombotics. CYP 450 3A4 
mediates the metabolism of several HMG CoA reductase inhibitors. Use of these drugs has been 
associated with rhabdomyolysis, which may be more frequent when they are coadministered with 
drugs that inhibit CYP 450 3 A4. Although no such adverse interaction has been seen with 
POSICOR, the possibility should be considered. 

Specific Interaction Studies: In specific studies, no clinically relevant interactions have been 
observed between the recommended doses of POSICOR and enalapril, atenolol or cimetidine. 
Despite in vitro evidence of inhibition of CYP 450 1A2, no pharmacokinetic interaction was 
observed with theophylline, a CYP 450 1A2 substrate. In healthy volunteers, small elevations in 
digoxin peak plasma levels (20% to 30%) were found during coadministration with POSICOR 50 
mg and 100 mg, but trough plasma levels were unchanged in these volunteers and in patients with 
congestive heart failure. 

Protein Binding: Mibefradil is highly protein bound (99.5%), mainly to alphai-acid glycoprotein 
(95%). Therefore, h will not displace drugs which bind to serum albumin, such as warfarin, 
phenytoin and digoxin. 

Information for Patients: Patients should be instructed to take POSICOR whole and not to 
crush or chew the tablet. Patients should inform their physicians if they are pregnant or plan to 
become pregnant or are breastfeeding. Patients should be informed that light-headedness or 
fatigue can occur and that these symptoms should be reported to a physician. 

Carcinogenesis, Mutagenesis and Impairment of Fertility: Mibefradil was not mutagenic in the 
Ames microbial mutagenicity test with or without metabolic activation, in the microbial test with 
E. coli or in Chinese hamster V79 cells. No genotoxicity was observed in a test of unscheduled 
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DNA synthesis in rat primary hepatocytes, and no chromosomal damage was observed in a test of 
human peripheral blood lymphocytes treated in vitro or in an in vivo micronucleus test. 

A decrease in mating incidence and a prolongation of time to mating was observed when male and 
female rats were treated with mibefradil dihydrochloride at a daily dose of 39 mg mibeffadil/kg 
(approximately three times the maximum recommended human dose [MRHD] on a mg/m 2 basis) 
prior to and during the mating period. For those females successfully mated at this dose, there 
was a decrease in fetuses/dam observed at caesarean section or pups/dam at natural delivery, 
findings associated with both a decrease in number of corpora lutea per dam (evidence of a 
decrease in ovulation) and an increase in preimplantation loss (ovulations not resulting in 
implants). 

Oral gavage administration of mibefradil dihydrochloride to male mice for up to 95 weeks and to 
female mice for up to 104 weeks at doses up to 65 mg mibefradil/kg/day (about three times the 
MRHD of 100 mg mibefradil/day on a mg/m 2 basis) revealed no evidence of a carcinogenic effect 
of mibefradil. When administered in the feed of rats at doses of 35 mg mibefradil/kg/day (about 
three times the MRHD on a mg/m 2 basis) for up to 104 weeks, an increased incidence of 
squamous cell carcinoma of the oral cavity was observed. A similar association was observed 
when another rat study was conducted with similar doses of mibefradil administered by gavage. 
The latter study, which evaluated diet as a risk factor for the oral cavity tumors, demonstrated 
that the carcinogenic effect of mibefradil was dependent on the aggressiveness (in terms of 
producing severe periodontitis) of the diet employed combined with class-related gingival 
overgrowth. No tumors were observed when mibefradil was administered to rats fed a less 
aggressive diet associated with much lower levels of periodontitis. 

Pregnancy: Pregnancy Category C. Developmental toxicity studies have been conducted in rats 
and rabbits. In rabbits, no adverse effects on development were seen with doses up to 35 mg 
mibefradil/kg/day (approximately seven times the MRHD on a mg/m 2 basis). In rats there was an 
increased incidence of fetuses with cardiovascular abnormalities at 39 mg/kg/day (approximately 
three times the MRHD). Skeletal and visceral defects have been observed following the 
administration of other calcium antagonists to pregnant rodents or rabbits. There are no adequate 
and well-controlled studies in pregnant women. POSICOR should be used during pregnancy only 
if the potential benefit justifies the potential risk to the fetus. 

Labor and Delivery: Dystocia and/or prolongation of pregnancy, which was associated with 
uterine prolapse, stillbirths and neonatal mortality, was observed to occur when mibefradil 
dihydrochloride was administered to pregnant rats, during the expected time of parturition, at 13 
or more mg mibefradil/kg/day (13 mg/kg/day is approximately equal to the MRHD on a mg/m 2 
basis). Calcium-channel blocking agents have been shown to inhibit uterine contraction in rats, 
rabbits and humans, presumably by inhibition of Ca~ influx in the myometrium. POSICOR should 
be avoided during the time of expected labor and during parturition. 

Nursing Mothers: When mibefradil was administered to lactating rats, their milk attained 
mibefradil concentrations two to five times greater than those in their serum. If mibefradil enters 
human milk in similar quantities, then a human infant ingesting such milk would (scaling directly 
by weight) be expected to develop serum mibefradil levels somewhat less than those of the 
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mother. On the other hand, mibefradil levels have not been measured in human milk. The 
pharmacokinetics and pharmacodynamics of mibefradil in human infants have not been studied, 
and neonates have been reported to be disproportionately sensitive to some other calcium-channel 
blockers. Administration of mibefradil should therefore be avoided, if possible, in lactating women 
who continue to nurse. 

Pediatric Use: Safety and effectiveness of POSICOR in pediatric patients have not been 
established. 

ADVERSE REACTIONS: POSICOR has been evaluated for safety in 3430 patients (2194 with 
hypertension, 1236 with chronic stable angina pectoris). In general, treatment with POSICOR was 
well tolerated at doses up to 100 mg daily. Most adverse reactions associated with POSICOR 
were transient and of mild or moderate intensity. In placebo-controlled clinical trials, the rate of 
discontinuation of POSICOR (50 mg and 100 mg) due to adverse reactions was similar to that of 
placebo. Discontinuation due to dizziness was the only reason for premature withdrawal that was 
more common on mibefradil than on placebo. In the pooled placebo-controlled hypertension and 
chronic stable angina pectoris trials that studied doses of 50 mg/day and 100 mg/day, the 
incidence of adverse experiences present in at least 1% of patients treated with the 100 mg dose 
and more common on that dose than on placebo were: 

Placebo POSICOR 



(N=283) 

50 mg 
(N=279) 

100 mg 
(N=285) 

Headache 

6 % 

3% 

8 % 

Leg Edema 

3% 

1 % 

4% 

Rhinitis 

0 % 

3% 

3% 

Abdominal Pain 

1 % 

1 % 

2 % 

Light-headed Feeling 

0 % 

1 % 

3% 

Dyspepsia 

1 % 

1 % 

2 % 


The following adverse experiences were also present in >1% of patients treated with the 100 mg 
dose but occurred at a frequency equal to or less than placebo: allergic reaction, angina pectoris, 
dizziness, fatigue, flushing, influenza, palpitations, upper respiratory tract infection and 
vomiting/nausea. 

The following adverse experiences occurred in a dose-related manner in placebo-controlled trials 
over a dose range of 50 mg to 150 mg: dizziness, dyspepsia, flushing, leg edema, rhinitis and 
vomiting/nausea. 

There were no clinically important differences in the effect of POSICOR on adverse experience 
rates based on age, gender or race. 


In the 2636 patients treated with POSICOR (50 mg or 100 mg) in controlled or uncontrolled 
trials, the following adverse experiences, whether drug related or not, occurred at a frequency 
greater than 0.5% or occurred at a lower rate but were potentially important: 
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Autonomic Nervous System: increased sweating, orthostatic complaints, postural hypotension, 
syncope 

Body as a Whole: generalized weakness, trauma 

Cardiovascular: bradycardia, cardiac failure, chest pain nonspecific, hypotension 
Central and Peripheral Nervous System: paresthesia 

Gastrointestinal: constipation, diarrhea, flatulence, gastroenteritis, rectal hemorrhage 
Hearing and Vestibular: ear buzzing, otitis 
Immunologic: angioedema 

Musculoskeletal: arthritis, back pain, chest pain, muscle cramps, pain of extremities, sprains and 
strains 

Psychiatric: anxiety, depression, insomnia 
Reproductive, Male: impotence 

Respiratory: bronchitis, coughing, dyspnea, nasal congestion, pharyngitis, sinusitis 
Skin and Appendages: exfoliative dermatitis, rash 
Urinary System: urinary tract infection 
Vision: conjunctivitis 

Electrocardiographic Changes: Treatment emergent ECG changes that clearly occurred in a 
dose-related manner in the placebo-controlled trials were bradycardia (heart rate < 45 bpm): 0.7% 
(50 mg) and 1.4% (100 mg) and first-degree AV block: 3.6% (50 mg) and 8.4% (100 mg). In the 
2636 patients treated with POSICOR (50 mg or 100 mg) in controlled or uncontrolled trials, 
second-degree AV block was recorded in 0.2% of the patients. 

POSICOR therapy has not been associated with clinically significant changes in routine laboratory 
tests. No clinically relevant changes were noted in hematology parameters, serum potassium, 
sodium, calcium, glucose, plasma lipids, uric acid, urea nitrogen, creatinine or liver function tests. 

OVERDOSAGE: At present there has been no experience with single doses >350 mg or multiple 
doses >250 mg. Doses higher than these might cause excessive peripheral vasodilation with 
marked hypotension, bradycardia and/or high-degree AV block. If a patient is suspected of having 
taken an overdose, continuous ECG monitoring and repeated blood pressure measurements 
should be instituted. Should hypotension occur, cardiovascular support including elevation of the 
extremities and the judicious administration of fluids should be initiated. If hypotension remains 
unresponsive to these measures, administration of vasopressors (such as phenylephrine) should be 
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considered with attention to circulating volume and urine output. Intravenous calcium gluconate 
may help to reverse the effects of calcium antagonists. As mibefradil is highly bound to plasma 
proteins, it cannot be removed by dialysis. 

Bradycardia and high-degree AV block may be treated with atropine, isoproterenol and cardiac 
pacing. 

DOSAGE AND ADMINISTRATION: The recommended doses of POSICOR are 50 mg and 
100 mg once daily. The larger dose is, on average, more effective. Doses above 100 mg offer little 
or no additional benefit and induce a greater rate of adverse reactions. POSICOR can be taken 
with or without food. Tablets should be swallowed and not chewed or crushed. 


Hypertension: The recommended initial dose of POSICOR is 50 mg once daily. Titration to 100 
mg once daily should be based on blood pressure response; the full effect of a given dose level is 
generally seen after one to two weeks. The same dosage recommendations apply for all 
populations, including elderly patients and patients with chronic renal failure. However, caution 
should be exercised in patients with severe hepatic impairment. 

Chronic Stable Angina Pectoris: The recommended initial dose of POSICOR-is 50 mg once daily. 
Titration to 100 mg once daily should be based on therapeutic response. The same dosage 
recommendations apply for all populations, including elderly patients and patients with chronic 
renal failure. However, caution should be exercised in patients with severe hepatic impairment. 


Coadministration with Other Antihypertensive and/or Antianginal Drugs: POSICOR has been 
safely administered with diuretics, ACE inhibitors, beta-blockers, long-acting nitrates and 
sublingual nitroglycerin. 

Administration in Subpopulations: POSICOR has been used safely in patients regardless of 
demographic factors (age, race, gender, body weight) and common concomitant diseases, such as 
chronic renal failure, chronic obstructive pulmonary disease and diabetes mellitus. 

HOW SUPPLIED: POSICOR is supplied as biconvex, hexagonal tablets, available in bottles and 
Tel-E-Dose® packages as follows: 


color 

engraving 

bottle of 100 
bottle of 300 
Tel-E-Dose® of 100 


50 me 
pale yellow 
ROCHE 
POSICOR 50 
NDC 0004-0080-01 
NDC 0004-0080-27 
NDC 0004-0080-49 


100 mg 
light orange 
ROCHE 
POSICOR 100 
NDC 0004-0081-01 

NDC 0004-0081-49 


Storage Conditions: Store at 15° to 30°C (59° to 86°F) in tight containers as defined in USP/NF. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 


JLsiC^ 

Public Health Service 


Food and Drug Administration 
Rockville MO 20857 


NDA 20-689 


JUN 20 1997 


Hoffmann-La Roche, Inc. 

Attention: Mr. Rudolph W. Lucek 
340 Klngsland Street 
Nutley, NJ 07110*1199 

Dear Mr. Lucek: 

Please refer to your March 8, 1996 new drug application (NDA) submitted under section 
505(b) of the Federal Food, Drug, and Cosmetic Act for Posicor (mibefradil dihydrochloride) 
Tablets, 50 and 100 mg. 

We acknowledge receipt of your amendments dated April 15 and 22. and June 13 and 19 (two), 
1997. 


This new drug application provides for the use of Posicor (mibefradil dihydrochloride) Tablets 
for the treatment of hypertension and chronic stable angina pectoris. 


We have completed the review of this application, including the submitted draft labeling, and 
have concluded that adequate information has been presented to demonstrate that the drug 
product is safe and effective for use as recommended in the enclosed marked*up draft. 
Accordingly, the application is approved effective on the date of this letter. 

The final printed labeling (FPL) must be identical to the enclosed marked-up draft labeling. 
Marketing the product with FPL that is not identical to this draft labeling may render the 
product misbranded and an unapproved new drug. 


Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days after 
it Is printed. Please individually mount ten of the copies on heavy-weight paper or similar 
material. For administrative purposes, this submission should be designated "FINAL PRINTED 
LABELING" for approved NDA 20-689. Approval of this submission by FDA is not required 
before the labeling is used. 


Should additional information relating to the safety and effectiveness of the drug become 
available, revision of that labeling may be required. 

We remind you of your Phase 4 commitment specified in your submission of June 13. 1997. 
This commitment and its associated schedule for completion is as follows: 


You will conduct a pharmacokinetic interaction study between mibefradil and a tricyclic 
antidepressant metabolized by cytochrome P450 2D6. The projected completion date for 
this study is the second quarter of 1998. 
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Protocols, data, and final reports should be submitted to IND 39,901 for this product and a copy 
of the cover letter sent to this NDA. If an IND is not required to meet your Phase 4 
commitment, submit protocols, data and final reports to this NDA as correspondence. For 
administrative purposes, all submissions, including labeling supplements, relating to this 
Phase 4 commitment should be clearly labeled “Phase 4 Commitment." In addition, we request 
that each annual report to this NDA include a section that summarizes the status of this Phase 4 
commitment, Identifying each submission and its related commitment. If you believe the 
situation has changed and the data a Phase 4 study was designed to provide are no longer 
necessary, fully explain why you believe you should be released from the commitment. All 
annual reports to this NDA should include an update on Phase 4 studies until you are notified 
that we consider all commitments to have been satisfactorily fulfilled or canceled. 


Validation of the regulatory methods has not been completed. At the present time, it is the policy 
of the Center not to withhold approval because the methods are being validated. Nevertheless, 
we expect your continued cooperation to resolve any problems that may be identified. 


Please submit one market package of the drug product when it is available. 


We remind you that you must comply with the requirements for an approved NDA set forth 
under 21 CFR 314.80 and 314.81. 


If you have any questions, please contact: 


Mr. David Roeder 

Regulatory Health Project Manager 
(301) 594-5313 


Sincerely yours, 



Robert Temple, M.D. 

Director 
Office of Drug Evaluation l 
Center for Drug Evaluation and Research 


Enclosure 



iij/ d ( 


' 106/18/07 10:03 


201 

Q201 362 3700 


5*2 2700 

ROCHE DRA 


@003 



HLK Poiicor CAMT 

(Roche Hexagon) 

POSICOR® 

(mlbefradll dihydrochloride) 

TABLETS 

DESCRIPTION: POSICOR® (mibefradil dihydrochloride) is a selective T-type calcium channel 
ion influx inhibitor. 

Mibefradil dihydrochloride is a pure enantiomer and belongs to the class of tetralol calcium 
antagonists. Its chemical name is (IS, 2S>2-(2[[3-2-bcnzirnidazoyl) propyl] methylamino] ethyl]-6- 
fluoro-1,2.3.4-tetrahydro-1 -isopropyl-2-naphthylmcthoxyacelatc dihydrochloride, its empirical 
formula is CjjHjjFNjOj. 2HC1, its molecular weight is 568.56, and its structural formula is: 



• 2HCI 


Mibefradil dihydrochloride is a white to off-white crystalline powder. It is readily soluble in water. 

hi addition to the active ingredient mibefradil dihydrochloridc, each tablet contains the following 
inactive ingredients: lactose anhydrous, com starch, polyvinylpyrrolidone, talc, sodium stcaryl 
fumarate, hydroxypropyl methylcellulose, ethyl cellulose, triacctin and titanium dioxide, with 
synthetic yellow iron oxide (50 mg tablet) and synthetic red iron oxides (100 mg tablet). 

CLINICAL PHARMACOLOGY: Mechanism of Action: At therapeutic concentrations, 
mibefradil blocks both the T-type (low-voltage) and L-typc (high-voltage) calcium channcLs, with 
greater selectivity for T-type channels, in contrast to benzothiazepine, dihydropyridine, and 
phenylalkylaminc calcium antagonists, which at therapeutic concentrations block only the L-type 
channels. The binding site of mibefradil is different from that of the dihydropyridincs. 

The contractile processes of cardiac muscle and vascular smooth muscle are dependent upon the 
mov«nent of extracellular calcium ions into these cells through specific ion channels. In vitro, 
mibefradil selectively inhibits calcium ion influx across cell membranes of cardiac and vascular 
smooth muscle with a pronounced dependence on membrane potential. The dose and concentration 
ranges for vasodilation were lower than, and clearly distinct from, the ranges where a in 

cardiac contractility was observed. This was observed both in vivo and in vitro and In both normal 
animals and in animal models of heart failure. Although in in vitro tissue preparations mibefradil 
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POSICOR® (mibefradil dibydrochloride) 

was negatively inotropic at high concentrations, negative inotropic effects could be demonstrated i 
intact a n i m als only at very high doses, well outside the therapeutic range. 

Mibe&adil docs not induce reflex tachycardia, but rather causes a slight reduction in heart rate. 

Serum calcium concentration was not affected by mibefradil. 

Hypertension: Mibefradil i s a peripheral arterial vasodilator that acts directly on vascular smooth 

muscle to cause a reduction in peripheral vascular resistance, and thereby a reduction in blood 
pressure. ^ 

Chronic Stable Angina Pectoris: The precise mechanism by which mibefradil reduces angina has 

?rZrff y !rS ted ,S th0U6ht t0 involve in heart rate, total peripheral resistance 

(afterload), and double product (heart rate x systolic blood pressure) at any given level of exercise 
resulting m a decrease in cardiac workload and myocardial oxygen demand. 

Ph ™r*‘'O k lne T ics and Metabolism: After oral administration of POSICOR, peak plasma levels of 

! nC t0 tW0 h0UIS after “kuriaration. Bioavailabilityif a single oral 
WlAin ^ «««« was 70% The proportion of mibefradil metLolized 

bef reaching thesystemic circulaiion (first-pass metabolism) is reduced after chronic dosing and 

*£1^7 lS tf? U I? 0 w &t SlCady St8IC ' ^ prcscacc offood no effect on rate and extent of 
absorption of mibefradd. Mean elimination half-life following chronic dosing is 17 to 25 horns. 

unng once-daily dosing, steady-state conditions are readied within three to four days Plasma 
AUCs are proportional to dose in the therapeutic range. y 

ofd,stribull0n at steady-stale (V„) ranges from 130 to 190 L. Mibefradil is 
glycoprotein. ° P proteins 99% at therapeutic concentrations), principally to alpha,-acid 

^e/a 6 o/ism: Metabohsm of mibefradil is mediated by two pathways: esterase catalyzed hydrolysis 

oxidatte^Aftw dU“ • l °r eldan f lcoho1 mctabolitc wd cytochrome P450 (3A4) ciSyzcd 

ofthtTnh^ ^»!? C d< ?“ 8, ** oxidative becomes less important and the plasma level 

of the alcohol metabolite of mibefradil increases. In animal models the SiarraacdoSSof 

ibjs alcohol metabolite was about 10% of the parent compound. At steadyrtatcotefr^a 
concentrations of the metabolite exceed thoserf parent nSbefradil ^loTmg do*T 

Ss e thL%^f r ™ macUvation ' mibefradiI is cxcrcte£ i into the bile (75%) and urine (25%) 

acmograpmc factors (age, race, gender, body weight) on clearance has been found. 

li^!^ l Ula t ri0nS - ^MB^Hwt-FMlvre: There is no evidence for a change in the 
pharmacokmeucs of mibefradil in patients with congestive heart failure. 

N° clinically «!«»«. dang. In .he ptam*okinrt« of mibefradil m 
? unpaired liver function was observed after single doses of 100 mg POSICOR. As 

mi adil is completely metabolized and eliminated mainly via the biliary route, however, 
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POSICOR® (mibefradU dihydrochloride) 

monitoring of blood pressure and heart rate is advised when ad min istering POSICOR to patients 
with severe hepatic impairment. 

Chronic Renal Failure : Pharmacokinetics of mibefradil are unchanged in patients with chronic reoal 
failure. Mibefradil is not removed by dialysis. 

Gender/Race : No clinically relevant difference in the pharmacokinetics of mibefradil was observed 
between either men and women or between blacks and non-blacks. 

Pediatrics : No studies have been conducted in pediatric patients. 

Geriatrics : Population kinetics in 315 patients (151 > 65 years) indicated that there was no change 
in the pharmacokinetics of mibefradil with age. 

Drug Interactions: See PRECAUTIONS. 

Pharmacodynamics: The plasma concentrations of mibefradil are predictive of its pharmacological 
effects. 

Hemodynamics: Following administration of mibefradil to patients with hypertension, POSICOR 
produces a dose-related and plasma concentration-related reduction of supine, sitting and standing 
blood pressure, without postural dysregulation. These decreases in blood pressure following 
multiple dosing are accompanied by a slight increase in cardiac output with a small, dose-dependent 
decrease in heart rate. The magnitude of the blood pressure reduction depends on initial blood 
pressure; the higher the initial blood pressure, the greater the effect. 

Blood pressure lowering effect is maintained for 24 hours following chronic oral administration of 
POSICOR. Normoiensive subjects experienced no clinically relevant change in blodd pressure after 
chronic dosing with 50 mg to 100 mg mibefradil. The reduction in heart rate seen with mibefradil 
depends on the initial heart rate; the lower the initial heart rate, the smaller the effect. The 
concentration effect relationship was not influenced by demographic factors (age, race, gender). 

Elecirophysiobpt: Mibefradil affects the sinus and atrioventricular nodes, resulting in a slight dose 
dependent slowing of heart rate and a small increase in PR interval. In placebo-controlled clinical 
trials in patients with hypertension or chronic stable angina pectoris, the mean decreases in heart 
rate were about 5 and 9 beats per minute (bpm) with 50 mg (N“279) and 100 mg (N=285) of 
POSICOR, respectively. In these patients, the mean increase in PR interval was 3.3 msec (50 mg) 
and 9.7 msec (100 mg). The increases, compared to placebo, of the rate of first-degree AV block 
(PR interval > 200 msec) were M % at 50 mg, 7.4% at 100 mg and 9.1% at 150/200 mg. The rales 
of sinus bradycardia (heart rate < 45 bpm) were 0.7% at 50 mg. 1.4% at 100 mg and 3.8% ax 
150/200 mg. In 2636 patients with hypertension or chronic stable angina pectoris, treatment with 
POSICOR 50 mg or 100 mg was rarely associated with second-degree AV block (6 patients, 0.2%) 
and there were no reports of third-degree AV block. 

The effects of mibefradil on the conduction system were evaluated in 71 patients in a placebo- 
controlled trial. Mibefradil was administered IV at doses that produced plasma concentrations seen 
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following oral administration of mibefradil at 50 mg and 100 mg. In this study, mibefradil slightly 
lengthened the corrected sinus node recovery time and AH interval and raised the Wenckebach 
point Atrial effective and functional refractory periods, AV node functional and effective refractory 
periods and the conduction time in the His-Purkiujc system and ventricular tissue were not affected. 

Mibefradil causes dose-related flattening of the T wave and an increase in the voltage of the U 
wave. The U wave can sometimes become so large that it merges with the flattened T wave, and the 
resulting partem has sometimes been misread (by both automated electrocardiographic interpreters 
and clinicians) as QTc prolongation. 


The exact definition of this phenomenon is arbitrary. Changes sufficient to be misread as QTc 
prolongation in clinical trials did not occur at the therapeutic doses of 50 mg or 100 mg of 
mibefradil but were observed in 1% of patients who received 150 mg and 5.4% of patients who 
received 200 mg, both of which are above the recommended doses. Similar patterns have been seen 

pnwvS? *T* ^ hi8 ? *** doses of dllriazem and verapamil. The addition of 

rublCUR to chronic beta-blocker treatment was evaluated b both hypertensive and chronic stable 
angina pectons patients (195 patients) and was associated with changes in heart rate and PR interval 
similar to those seen in patients treated with mibefradil alone. There were no cases of second- or 
third-degree AV block m these patients. In 44 angina patients treated with POSICOR and beta- 

^b?x ' ffecu '“ wonenin8 ° f “ si " a ° r *•»«•» «*» 


The combination of POSICOR and digoxin was not associated with an additional prolongation of 
PR time beyond the effect of POSICOR alone. ^ 


Effects in Hypertension. The antihypertensive effects of POSICOR were demonstrated in four 

e ‘ bUfl ^ randomized lrials inducted for 4 to 14 weeks, three in patients 
® d one “»patients still hypertensive while receiving 25 mg of 

on mV ° lvcd 1 n l palicms ^ hypertension (933 on POSICOR and 190 

c^v^id adnUIU , Strat,0n J 0f50 and 100 mg was consistently associated with 

lifticady and statistically sigmficant reductions in both systolic and diastolic blood pressure The 

To P “? b ° in *■“£*"•*K-"« 04 STdo^. 

for the 50 mg and 100 mg doses were about 7-11/5-7 and 7-10/9-11 mmHg, respectively The 

J!bh yPC £ enS - Ve e S? Ct of POSICOR “ &c sitting, standing and positions. The 

£art reL ^ ,V Ki Cff f t ^ n ° l assoc,8ted wilh refl « achycardia, but rather a Sghtdecrease in 

T T“ 0VW * C 24 " hour d0Sin S intcrval - little difference 

and*t CffeC i (tr0Ugb to P®* ratio >75#/# )- A modest effect was seen on Day 1. 

and the full anuhypcrtenstve effect was reached within one to two weeks. 7 

rnnr^'ifT effects WeTe demonstrated in two four-month, randomized, placebo- 

controlled withdrawal studies involving 221 patients on mibefradil. Blood pressure returned to 

Pretmatmcnt levels in four weeks. Thus, there was no tolerance (loss of efficacy) 
seen or. dSontoM™n"ffPOSICO™' A ‘ M ‘ U ° nall) '' n0 reb6und incresse in blood P re!iur ' 
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TTie antihypertensive effects of POSICOR were similar regardless of race, gender, body weight, 

I history of diabetes mellitus or history of coronary artery disease. POSICOR was effective in 
lowering high blood pressure in patients with chronic renal failure complicated by systemic 
hypertension. Additive antihypertensive effects have been observed in clinical trials where 
POSICOR was combined with diuretics, ACE inhibitors and beta-blockers. 

Effects In Chronic Stable Angina Pectoris: The antianginal and antiischemic efficacy of POSICOR 
was demonstrated in five placebo-controlled, double-blind, randomized trials, involving 870 
patients with chronic stable angina pectoris, 564 on POSICOR and 306 on placebo. Once-daily 
administration of 100 mg was associated with statistically significant increases in all exercise test 
parameters, in all studies, but the effect of 50 mg was smaller and less consistent. The increases in 
symptom-limited exercise duration at trough (24 hours post dose) for POSICOR 50 mg and 100 mg 
were about 20 seconds (seen in two of three studies) and about 50 seconds (in all three studies), 
respectively. In these studies, POSICOR also significantly delayed the time to onset of angina ' 
during exercise and, in a pooled analysis, decreased the rate of anginal attacks and nitroglycerin 
consumption reported by the patients. Additionally, POSICOR significantly delayed the onset of 
ischemia (persistent 1mm ST segment depression) during exercise in all placebo-controlled studies. 
These antianginal and antiischemic effects were associated with a dose-dependent mean decrease in 
double product for any given level of exercise (heart rate x systolic blood pressure), mainly due to a 
decrease in heart rate. 


Long-tom improvements in exercise test parameters were demonstrated in a four-month, 
randomized, placebo-controlled withdrawal study involving 102 patients on mibefradil. Thus, there 
was no tolerance (loss of efficacy) observed on long-term administration. Additionally, no rebound 
increase m anginal symptomatology was seen on discontinuation of POSICOR. 

"Hie antianginal effects of POSICOR were similar regardless of gender, race, body weight or history 
of hypertension, diabetes mellitus, myocardial infarction, PTCA or CABG. Improvements in all 
exerctse test parameters and anginal symptomatology were observed in three placebo-controlled 
double-blind, randomized clinical trials in which POSICOR was added to therapy with beta- 
blockers or long-acting nitrates. 


INDICATIONS AND USAGE; Hypertension: POSICOR is indicated for the treatment of 
hypertension. POSICOR can be used alone or in combination with other antihypertensive agents. 


Chronic Stable Angina Pectoris: POSICOR is indicated for the treatment of chronic stable 
pectons. POSICOR can be used alone or in combination with other antianginal drugs. 


angina 


CONTRAINDICATIONS: POSICOR is contraindicated in patients with: 


1. Sick sinus syndrome or second- or third-degree AV block, without a pacemaker; 

2. A known sensitivity to mibefradil; 

3. Coadministraiion of terfenadinc, astemizole and cisapride. 
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WARNING: As described in the CLINICAL PHARMACOLOGY section, mibefradil may cause 
dose-related changes in the appearance of the electrocardiographic T and U waves. These changes 
may interfere with measurement of the QTc interval. Some drugs (eg, quinidine, sotalol) are 
sometimes monitored by following the QTc interval on serial electrocardiograms, in order to reduce 
the risk of torsades de pointes and other malignant arrhythmias. When mibefradU is coadministered 
with these drugs, it may be difficult to utilize serial electrocardiograms for this purpose. 

PRECAUTIONS: General: POSICOR inhibits cytochrome P450 2D6 and 3A4 and can interact 
with many concomitant drugs, increasing their plasma concentrations (see Drug Interactions). 

Hypotension: Although hypotension, postural hypotension, and syncope have been only rarely 
associated with POSICOR, and are not cl early more common than w ith caution should be 

exercised when administering POSICOR, particularly to patients with severe aortic stenosis. 


Use in Patients with Congestive Heart Failure: Acute hemodynamic studies in a small number of 
patients with ischemic heart disease with or without impaired cardiac function treated with 
POSICOR have not demonstrated negative inotropic affects, nor was POSICOR associated with 
reflex tachycardia or an increase in ncurohormoncs. Long-term studies in patients with moderate to 
severe (NYHA HI, IV) heart failure have not been carried out. As with all calcium antagonists, 

caution should be exercised when treating patients with heart failure or compromised ventricular 
function. 


Patients with Hepatic Failure: Since mibefradil is extensively metabolized by the liver, caution 
should be exercised when administering POSICOR to patients with severe hepatic impairment 

Cardiac Conduction: As described under CLINICAL PHARMACOLOGY, POSICOR slows sinus 
and AV node conduction, sometimes resulting in abnormally low heart rates; 0.7% and 1.4% of 
patients had heart rates below 45 bpm on 50 mg and 100 mg, respectively. Therefore, patients with 
a pretreatroent heart rate below 50 bpm should be followed closely. Treatment with POSICOR has 
rarely been associated with second-degree AV block, 0.2% of patients on doses of 50 mg to 100 

tng. No cases of third-degree AV block have been reported at 50 mg to 100 mg, but at higher doses 
third-degree AV block can rarely occur. 

Drug Interactions: Effects of Other Drugs on Mibefradll Pharmacokinetics: No clinically relevant I 
changes m pharmacokinetics of mibefradil have been seen in specific studies when mibefradil was 
coadministered with cnalapril, atenolol, metoprolol, theophylline and cimetidine. 

%f ecl ? of Mibefradil on the Pharmacokinetics of Other Drugs: Interactions with Drugs 
Metabolized by Cytochrome P450 Enzymes: In vitro results indicate that some isozymes of the 
cytochrome P450 enzyme system, including 2D6,1A2. and 3A4, are inhibited in the presence of 
mibefradll or its metabolites. Coadministration of POSICOR with drugs metabolized by these 
isozymes may result in increased plasma concentrations of the s? drugs. 


Drugs Metabolized by Cytochrome P450 2D6: A subset (about 7%) of the white population 
and I /o and 2% of Orientals and blacks, respectively, have reduced activity of the drug- 
metabolizing isozyme cytochrome P450 2D6 (dcbrisoquinc hydroxylase). Such individuals are 
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POSICOR® (mibefradil dihydrocbloride) 

referred to as “poor metabolizers” of such drugs as dextromethorphan, the type 1C 
antiarrhythmics propafenone, flecainamide and mexilctine, some beta-blockers and tricyclic 
antidepressants (particularly those with high first-pass effect, ie, desipramine and imipraminc). 
Poor metabolizers have higher than expected plasma concentrations of such drugs when given in 
usual doses. Depending on the fraction of the drug metabolized by cytochrome P450 2D6, the 
increase in plasma concentration may be small or quite large. POSICOR, like several other drugs, 
inhibits the activity of this isozyme and can make previously normal metabolizers resemble poor 
metabolizers. Concomitant use of POSICOR with drugs metabolized by cytochrome P450 2D6 
may require dose adjustment of the other drugs. 

Tricyclic Antidepressants: Imipramine and dcsioramine have been shown to have subgi^rial 
(seven- to eightfold - ! increases in AUC when CYP 4S0 2D6 metabolism is inhibited; conc^^itonf 
use of tricyclic antidepressants with POSICOR would require substantial dose adjustment of the 
tricvclic antidepressant. 

Drugs Metabolized by Cytochrome P450 3A4: POSICOR and/or its metabolites also inhibits the 
activity of cytochrome P450 3A4, an enzyme responsible for the metabolism of many drugs, 
including quinidine, short-acting benzodiazepines, most calcium-channel blockers, terfenadice 
astemizole and cisapride. POSICOR may increase plasma concentrations of coadministered drugs 
that are primarily metabolized by the cytochrome P450 3A4 enzyme system and may consequently 
increase or prolong their therapeutic and adverse effects. Therefore, unless otherwise specified, 
dosage adjustment of these drugs may be necessary. For drugs that can cause serious adverse effects 
if concentration is increased, concomitant use with POSICOR should be avoided (see 
CONTRAINDICATIONS). 

The following drug interactions have been identified involving mibefradil and other.drugs 
metabolized by the cytochrome P4S0 system: 

Terfenadine : Coadministration of terfenadinc (metabolized by CYP 450 3A4) with POSICOR in 
healthy subjects led to elevated plasma concentrations of terfenadine up to 40 ng/mL with twice- 
daily dosing of 60 mg terfenadine, resulting in a 12% increase in mean QTc interval. Since QTc 
prolongation due to elevated plasma concentrations of terfenadine can be associated with life- 
threatening cardiac dysrhythmias and death, coadministration of POSICOR with terfeoadine is 
contraindicated (see CONTRAINDICATIONS). 

Astemizol e and Cisapride : Although there are no specific studies of interaction of mibefradil with 
these drugs, substantial inhibition of their metabolism would be expected. Since elevated plasma 
concentrations of aste miz ole and cisapride can be associated with life-threatening cardiac 
dysrhythmias, their use with mibefradil is contraindicated. One such case has been observed in a 
patient receiving cisapride and concomitant mibefradil. 

Cyclosporine A . Cyclosporine A (Sandimmune®), a drug metabolized by CYP 450 3A4, levels 
increased about twofold under concomitant treatment with 50 mg POSICOR for eight days. 
Therefore, cyclosporine A levels should be monitored and its dose adjusted accordingly. 
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POSICOR® (mibefradil dihydrocbloride) 

(approximately three times the maximum recommended human dose [MRHD] on a mg/m 2 basis) 
prior to and during the mating period. For those females successfully mated at this dose, there was a 
decrease in feruses/dam observed at caesarean section or pups/dam at natural delivery, findings 
associated with both a decrease in number of corpora lutea per dam (evidence of a decrease in 
ovulation) and an increase in preimplantabon loss (ovulations not resulting in implants). 

Oral gavage administration of mibefradil dihydrochloridc to male mice for up to 95 weeks and to 
female mice for up to 104 weeks at doses up to 65 mg mibcfradil/kg/day (about three times the 
MRHD of 100 mg mibefradil/day on a mg/m 2 basis) revealed no evidence of a carcinogenic effect 
of mibefradil. When administered in the feed of rats at doses of 35 mg mibcfradil/kg/day (about 
three times the MRHD on a mg/m 3 basis) for up to 104 weeks, an increased incidence of squamous 
cell carcinoma of the oral cavity was observed. A similar association was observed when another 
rat study was conducted with similar doses of mibefradil administered by gavage. The latter study, 
which evaluated diet as a risk factor for the oral cavity tumors, demonstrated that the carcinogenic 
effect of mibefradil was dependent on the aggressiveness (in terms of producing severe 
periodontitis) of the diet employed combined with class-related gingival overgrowth. No tumors 
were observed when mibefradil was administered ro rats fed a less aggressive diet associated with 
much lower levels of periodontitis. 

Pregnancy: Pregnancy Categoty C. Developmental toxicity studies have been conducted in rats and 
rabbits. In rabbits, no adverse effects on development were seen with doses up to 35 mg 
mibefradil/kg/day (approximately seven times the MRHD on a mg/m 3 basis). In rats there was an 
increased incidence of fetuses with cardiovascular abnormalities at 39 reg/kg/day (approximately 
three times the MRHD). Skeletal and visceral defects have been observed following the 
administration of other calcium antagonists to pregnant rodents or rabbits. There are no adequate 
and well-controlled studies in pregnant women. POSICOR should be used during pregnancy only if 
the potential benefit justifies the potential risk to the fetus. 


Labor and Delivery: Dystocia and/or prolongation of pregnancy, which was associated with uterine 
prolapse, stillbirths and neonatal mortality, was observed to occur when mibefradil dihydrochloride 
was administered to pregnant rats, during the expected time of parturition, at 13 or more mg 
nubcfradil/kg/day (13 mg/kg/day is approximately equal to the MRHD on a mg/m 3 basis). Calcium- 
channel blocking agents have been shown to inhibit uterine contraction in rats, rabbits and humans, 
presumably by inhibition of Ca~ influx in the myometrium. POSICOR should be avoided during ’ 
the time of expected labor and during parturition. 

Nursing Mothers: When mibefradil was administered to lactafing rats, their milk attained 
mibefradil concentrations two to five times greater than those in their scrum. If mibefradil enters 
human milk in similar quantities, then a human infant ingesting such milk would (scaling directly 
by weight) be expected to develop serum mibefradil levels somewhat less than those of the mother. 

;i^i! ot ^ er mibefradil levels have not been measured in human milk. The pharmacokinetics 
an pharmacodynamics of mibefradil in human infants have not been studied, and neonates have 
been reported to be disproportionately sensitive to some other calcium-channel blockers. 
Administration of mibefradil should therefore be avoided, if possible, in locating women who 
continue to nurse. 
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Pediatric Use: Safety and effectiveness of POSICOR in pediatric patients have not been 
established. 


ADVERSE REACTIONS: POSICOR has been evaluated for safety in 3430 patients (2194 with 
hypertension, 1236 with chronic stable angina pectoris). In general, treatment with POSICOR was 
well tolerated at doses up to 100 mg daily. Most adverse reactions associated with POSICOR were 
transient and of mild or moderate intensity. In placebo-controlled clinical trials, the rate of 
discontinuation of POSICOR (50 mg and 100 mg) due to adverse reactions was similar to that of 
placebo. Discontinuation due to dizziness was the only reason for premature withdrawaljhat-whieh 
was more common on mibefradil than on placebo. In the pooled placcbo-controlled ffi &h L 

. studied doses of SO mc/day and 100 mg/day, the incidenceof adverse exDeneMesd^senHTrgrTeast 
154 of patients treated with the 100 mg dose and more common on that dose thy on placebo were: 




Placebo 

_POSICOR 



(N-283) 

SLms 

(N-279) 

100 me 
fN»2SS3 

• 

Headache 

Leg Edema 

Rhinitis 

Abdominal Pain 

Light-Headed Feelipp 
Dyspepsia 

6% 

2* 

0% 

1& 

0% 

I *A 

3% 

m 

m 

1% 

1% 

8% 

4% 

2& 
3% 

224 


Ihe following, adverse experienc es were also present in >1% of patients treated with the 100 mg 
4 gse but occurred at a frequency equal to or less than place bo: allergic reaction, angina pectoris 
dizziness fatigue, flushing, influenza palpitati ons, upper respiratory tract infection nn^ 
yonutina/nausca. 



Tfe fallowing adverse experience s occurred in a dose-related manner in placebo-controlled triads 
g ve r ado ? e ran Re of SO mg to 150 me: di T Ziness. dyspepsia, flushing, leg edema, rhinitis 
vomiting/nausea. 


Tfrere were np fflinically important differences in the effect of POSICOR on adverse experience 
rates based on age, gender or race ~ 

In the 2636 patients treated with POSICOR (50 mg or 100 mg) in controlled or uncontrolled trials, 
the following adverse experiences, whether drug related or not, occurred at a frequency greater than 
0.5%-Or occurred at a lowqy rate but were potentially impor^ nt- 

Autonomic Nervous System: increased sweating, orthostatic complaints , postural hypotension, 
syncope 

Body as a Whole: generalized weakness, trauma 

Cardiovascular: bradycardia, chest pain nonspecific, hypotension- ^™™.™, nitnry rtinnnW 
(ICif-d'lCLC. 

UKe/&4/C * 


^ *1^ * OQLoltm C V, 
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POSICOR® (mibefradil dibydrochlorlde) 

Central and Peripheral Nervous System: paresthesia 

Gastrointestinal: constipation , diarrhea, flatulence, gastroenteritisrtooth disorder , rental h< < 

Hearing and Vestibular: ear buzzing, otitis 

Musculoskeletal: arthritis, back pain, chest pain, muscle cramps, pain of extremities, sprains and 
strains 


Psychiatric: anxiety, depression, insomni a. -p sychic disorde r 
Reproductive, Male: impotence 

Respiratory: bronchitis, coughing, dyspnea, nasal congestion, pharyngitis, sinusitis 
Skin and Appendages: rash } i t h /• lf 
Urinary System: urinary tract infection 
Vision: conjunctivitis 


Electrocardiographic Changes: Treatment emergent ECG changes that clearly occurred in a dose- 
rclaicd manner in the placebo-controlled trials were bradycardia (heart rate < 45 bpmV 0 7% (50 
mg) and 1.4% <100 mg) and first-degree AV block: 3.6% (50 mg) and 8.4% (100 rag). In the 2636 
patients treated with POSICOR (50 mg or 100 mg) in controlled or uncontrolled trials, second- 
degree AV block was recorded in 0.2% of the patients. 

b ? a 355001316(1 with clinically significant changes in routine laboratory 
tests. No clinically relevant changes were noted in hematology parameters, serum potassium, 
sodium, calcium, glucose, plasma lipids, uric acid, urea nitrogen, creatinine or liver function tests. 

d^^ S m* G rw ? ere b “\ no expericnce ^ doses >350 mg or multiple 

doses 250 mg. Doses higher than these might cause excessive peripheral vasodilation with marked 

hypotension, bradycardia and/or high-degree AV block. If a patient is suspected of having taken an 
ECG momtonn g repealed blood pressure measurements should be 
r h , ypotens,on occur - cardiovascular support including elevation of the extremities 

wid die judicious administration of fluids should be initiated. If hypotension remains unresponsive 

° f V35 °P re5Sor5 ( such 35 phenylephrine) should be considered 
^ ^ oulpm - Intravenous ^cium gluconate may help to 

cannot be removed by^Ss 3 " 1380111515 ' ^ lS boHnd t0 P ,35ma P roteias - ir 

Bradycardia and high-degree AV block may be treared with atropine, isoproterenol and cardiac 
pacing. 


DOSAGE AND ADMINISTRATION: The recommended doses of POSICOR are SO mg and 100 
mg once daily. The larger dose is, on average, more effective. Doses above 100 mg offer little or no 
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POSICOR** (mibefradil dihydrochloride) 

additional benefit and induce a greater rate of adverse reactions. POSICOR can be taken with or 
without food. Tablets should be swallowed and not chewed or crushed. 

Hypertension. The recommended initial dose of POSICOR is 50 mg once daily. Titration to 100 
mg once daily should be based on blood pressure response; the full effect of a given dose level is 
generally seen after one to two weeks. The same dosage recommendations apply for all populations 
including elderly patients and patients with chronic renal failure. However, caution should be 
exercised in patients with severe hepatic impairment. 

Chronic Stable Angina Pectoris: The recommended initial dose of POSICOR is 50 mg once daily. 
Titranon to 100 mg once daily should be based on therapeutic response. The same dosage 
recommendations apply for all populations, including elderly patients and patients with chronic 
renal failure. However, caution should be exercised in patients with severe hepatic impairment. 

Coadmmistranon with Other Antihypertensive and/or Antianginal Drugs: POSICOR has been 

safely administered with diuretics, ACE inhibitors, beta-blockere, long-acting nitrates and 
sublingual nitroglycerin. 

Administration in Subpopulations: POSICOR has been used safely in patients regardless of 
demographic factors (age. race, gender, body weight) and common concomitant diseases, such as 
chronic renal failure, chronic obstructive pulmonary disease and diabetes mellitus. 

™^Do U "^g« 0 ^f“o R Js: SUPPiKtl “ bi “" V “’ h “ ae °' Ul “ blet3 ' " wihble in *»“*« 


color 

engraving 

bottle of 100 
bottle of 300 
Tel-E-Dose® of 100 


50jQg_ 
pale yellow 
ROCHE 
POSICOR 50 
NOC 0004-0080-01 
NDC 0004-0080-27 
NDC 0004-0080-49 


100 mg 
light orange 
ROCHE 
POSICOR 100 
NDC 0004-0081-0) 

NDC 0004-0081-49 


Storage Conditions: Store at 15° to 30 8 C (59° 



to 86°F) in tight containers as defined in USP/NF. 
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[57] ABSTRACT 

Compounds of the formula 

R l 



wherein R is lower-alkyl, R 1 is halogen, R 2 is Ci-Ct 2 - 
alkyl, R 3 is hydroxy, lower-alkoxy, lower-alkyl-car- 
bonyloxy, lower-alkoxy-lower-alkylcarbonoyloxy, 
lower-alkylaminocarbonyloxy, ary lam inocar bonyloxy 
or aryl-lower alkylaminocarbonyloxy, X is Ci-Cu- 
alkylene which optionally can be interrupted by 1,4- 
phenylene or interrupted or lengthened by 1,4- 
cyclohexylene, A is di- or tri-substituted 2-imidazolyl 
attached via an ethylene group or a substituted or un¬ 
substituted heterocycle selected from the group consist¬ 
ing of benzimidazolyl, benzimidazolonyl, imidazo[4,5- 
c]pyridinyl, imida2o[4,5-c]pyridinonyl, benzthiazolyl, 
benzodiazepine-2,5-dion-l-yl and pyrrolo[2,l-c]- 
[l t 4]benzodiazepine-5,ll-dion-10-yl and n is the number 
0 or 1, in the form of racemates and optical antipodes, as 
well as N-oxides and pharmaceutically usable acid addi¬ 
tion salts thereof. The compounds of formual I have a 
pronounced calcium-antagonistic and anti-arrhythmic 
activity and can accordingly be used as medicaments, 
especially for the control or prevention of angina pecto¬ 
ris, ischaemia, arrhythmias, high blood pressure and 
cardiac insufficiency. 

21 Claims, No Drawings 
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tetrahydronaphthalene derivatives 

AS CALCIUM ANTAGONISTS 

BRIEF SUMMARY OF THE INVENTION 

The invention relates to tetrahydronaphthalene de¬ 
rivatives of the formula 


R l 


N-(X)„-A 

R* 


wherein R is lower-alkyl, R 1 is halogen, R 2 is C 1 -C 12 - 
alkyl, R 3 is hydroxy, lower-alkoxy, lower-alkylcar- 
bonyloxy, lower-alkoxy-lower-aikylcarbonyloxy, low- 
er-aJkylaminocarbonyloxy, arylaminocarbonyloxy or 
aryl-lower-alkylaminocaxhonyloxy, X is Ct-Ct 8-alky- 
lene, Ci-Cis-alkylene which is interrupted by 1,4-phe- 
nylene or interrupted or lengthened by 1,4-cyclohexy- 
lene, A is di- or tri-substituted 2-imidazolyl attached via 
an ethylene group or a substituted or unsubstituted 
heterocycle selected from the group consisting of bea- 
ximidazolyl, benzimidazolonyl, imidazo[4,5-c]pyridinyl, 
imidazo[4,5-c]-pyridinonyl, benzthiazolyl, benzodiaze- 
pine-2,5-dion-l-yl and pyrrolo[2, l-c][l,4]benzodiaze- 
pine-5,ll-dion-l(Vyl and n is the number 0 or 1, in the 
form of racemates and optical antipodes, as well as 
N-oxides and pharmaceutically usable acid addition 
salts thereof. 

The compounds of formula I are useful as agents for 
the treatment or prevention of angina pectoris, ischa¬ 
emia, arrhythmias, high blood pressure and cardiac 
insufficiency. 

DETAILED DESCRIPTION OF THE 
INVENTION 


2 

methyl-2-benzumdazolyl, l-dodecyl-2-benzimidazolyl, 
benzimidazolonyl, 3-methylbenzimidazolonyl, 3-iso- 
propylbenzimidazolonyl, 3-butylbenzimidazolonyI, 3* 
j morpholinoethylbenzimidazolonyl, 3-benzylben- 
zimidazolonyl, 2-pyridylmethylbenzunidazolonyl, 2- 
imidazo[4,5-c]pyridinyl, imidazo[4,5-c]pyridinonyl, 2- 
benzthiazoly 1, 2,3,4,5-tetrahydro-4-methylbenzodiaze- 
pine-2,5-dion- l-yl, 6-chloro-2,3,11,11 a-tetrahydropyr- 
10 rolo[ 2,l-c][l,4]benzodiazepine-5,l l-dion-10-yl, 5,6- 
dimethyl-2-benziinidazolyl and the 106 like. Examples 
of di- and tri-substituted 2-imidazolyl attached via an 
ethylene group are l-methyU,5-diphenyl-2- 
, 5 imidazoiylethyl and 4,5-diphenyl-2-imidazoly!ethyl and 
the like. The term “leaving group’ 1 denotes conven¬ 
tional leaving groups such as halogen, preferably chlo¬ 
rine or bromine, arylsulphonyloxy such as, for example, 
tosyloxy, bromobenzenesulphonyloxy, benzenesul- 
20 phonyloxy or mesitylenesulphonyloxy, or alkylsul- 
phonyloxy such as, for example, mesyloxy or tri- 
fluoromethylsulphonyloxy. The term “N-oxide” de¬ 
notes a compound wherein the nitrogen which is oxi- 
^ dized is the nitrogen which is attached via an ethylene 
to the tetrahydronaphthalene moiety. The terminology 
that X is Ci-Ci* alkylene which can be interrupted by 
1,4-phenylene denotes that the moiety, X, can be 

30 

tlkylene, 

35 wherein the total number of carbon atoms in the two 
alkylene moieties together is not greater than 18. The 
terminology that X is Ct-Cia alkylene which be 
interrupted or lengthened by 1,4-cyclohexylene denotes 
40 that the moiety, X, can be 



As used herein, the term “lower-alkyl”—alone or in 
combination—denotes straight-chain and branched, 
saturated hydrocarbon groups with 1-6, preferably 1-4, 
carbon atoms such as methyl, ethyl, n-propyl, isopro¬ 
pyl, n-butyl, isobutyl, sec.-butyl, tert-butyl and the like. 45 
Tlie term “C 1 -C 12 -alky 1” denotes straight-chain and 
branched, saturated hydrocarbon groups with 1-12 
carbon atoms. The term “lower-alkoxy” denotes lower- 
alkyl ether groups in which the term “lower-alkyl” is as 
described above. The term “halogen” denotes the four 30 
halogen atoms fluorine, chlorine, bromine and iodine. 
The term “Ci-Cu-alkylene” denotes straight-chain or 
bran ched -sa tu rated hydrocarbon groups with 1-18 car¬ 
bon atoms such as methylene, ethylene, propylene, me- 
thylethyleae, butylene, 1,1-dimethylpropylene, penta- 35 
methylene; 1-methylpentamethylene, hexamethylene, 
heptamethylene, undecamethylene and the like. The 
term “aryl” denotes phenyl optionally mono- or multi¬ 
ply-substituted by halogen, trifluoromethyl, lower- 
alkyl, lower-alkoxy, nitro or amino. The term “aryl- 60 
lower-alkyl” denotes straight-chain or branched lower- 
alkyl groups in which one or more hydrogen atoms 
is/are replaced by aryl groups, such as benzyl, phen- 
ethyl and the like. Examples of optionally substituted 
benzimidazolyl, benzimidazolonyl, imidazo[4,5- 65 
c]pyridinyi, imidazo[4,5-c]pyridinonyl, benzthiazolyl, 
benzodiazepine-2,5-dion-l-yl or pyrrolo[2,i-c][l,4]ben- 
zodiazepine-5,1 l-dion-10-yl are 2-benzimidazolyl, 1- 



or that X can be an alkylene moiety with cyclohexylene 
attached either to the A moiety or the 

—N— 


moiety. 

The term “pharmaceutically usable acid addition 
salt” denotes salts with inorganic or organic acids such 
as hydrochloric acid, hydrobromk acid, nitric add, 
sulphuric add, phosphoric add, citric acid, formic add, 
m a lei c add, acetic add, succinic add, tartaric add, 
methanesulphonic add, p-tohienesulphonic acid and the 
like. Such salts can be manufactured readily by any 
person skilled in the art having regard to the state of the 
art and taking Into consideration the nature of the com¬ 
pound to be converted into a salt 

The invention relates to tetrahydronaphthalene de¬ 
rivatives of the formula 
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wherein R is lower-alkyl, Rl is halogen, R 2 is Ci-Cu- 10 
alkyl, R 3 hydroxy, lower-alkoxy, lower-alkylcar- 
bonyloxy, lower-alkoxy-lower-alkylcarbonyloxy, low- 
er-alkylaminocarbonyloxy, arylaminocarbonyloxy or 
aryl-lower-alkylaminocarbonyloxy, X is Ci-Cis-alky* 
Iene, Cj-Cu-alkylene which is interrupted by 1,4-phe- 15 
nylene or interrupted or lengthened by 1 , 4 -cydohexy- 
lene, A is di* or tri-substituted 2-imidazolyl attached via 
an ethylene group or benzimidazolyl, substituted ben- 
zi midaro lyl, b cnzimi d az olonyl, imidazo[4,5-c]pyridinyl, jo 
imidazo[4,5-c]pyridinonyl, benzthiazolyi, benzodiaze¬ 
pine- 2 ,5-dion-l-yl or pyrrolo[2,l-c][l,4]benzodiazepine- 
5,ll-dion-10-yl and n is the number 0 or 1, in the form 
of racemates and optical antipodes, as well as N-oxides 
and pharmaceutically usable acid addition salts thereof. 25 
The compounds of formula I are useful as calcium 
antagonists. More specifically, the compounds of for¬ 
mula 1 are useful as agents in the treatment or preven¬ 
tion of angina pectoris, ischaemia, arrhy thmia, high 
blood pressure and cardiac insufficiency. 30 

Those compounds of formula I in which R is isopro¬ 
pyl are preferred. R 3 preferably is hydroxy, lower- 
alkylcarbonyloxy, particularly isobutyryloxy, lower- 
alkoxy-lower-alkylcarbonyloxy, particularly methox- 
yacetyloxy, or lower-alkylaminocarbonyloxy, particu- 33 
lariy butylaminocarbonyloxy. n preferably is the num¬ 
ber 1 . Further, those compounds of formula 1 in which 
R 1 is fluorine are preferred. Those compounds of for¬ 
mula I in which R 2 is methyl are also preferred. The 40 
compounds of formula 1 in which X is C 3 -C 7 -alkylene, 
particularly propylene, butylene, pentamethylene or 
bexamethylene, are likewise preferred. A preferahly 
signifies 2 -benzumdazolyl, 2 -benzthiazolyl, l-methyl- 2 - 
benziznidazolyl, l-dodecyl- 2 -benrimidazolyl, ben- 45 
zimidazolonyl, 2,3A5-tetrahydro4-methylbetizodiaze- 
pine-2,5-dion-l-yl, 6-chloro-2,3,11,1 la-tetrahydro-pyr- 
rolo[ 2 ,l-c][l, 4 ]benzodiazepine- 5 ,ll-dkm- 10 -yl or 1 - 
methyl-4, S-diphenyl^-imidazolyl, particularly 2-ben- 
rimidazolyl or 2 -benzthiazalyL 50 

More, preferred are those compounds of formula I in 
which R is isopropyl, R3 is hydroxy, Isobutyryloxy, 
methoxyacetyloxy or butylaminocarbonyloxy. Ri is 
fluorine, R 2 is methyl, X is propylene, butylene, penta¬ 
methylene or bexamethylene, A is 2-benzimidazolyl or 33 
2 -benzthiazolyl and n is the number 1 . 

Especially preferred compounds of formula I are: 
2-[2-[[3-<2-Benzimidazolyl)propyl]methylamino]ethyl]- 
6 -fluoro- l,2,3,4-tetrahydro-la-isopropyl-2a*napht- ^ 
hyl methoxyacetate; 60 

[ 1 S,2S]-2-[2»[[5-(2-be n zt h i a zolvnpentyl]methy h»ntnn ]js. 
thyl]- 6 -fluoro- 1 ,2,3,4-tetrahydro -1 -isopropyl- 2 - 
naphthyl methoxyacetate; and 
[lS, 2 S]- 2 -[ 2 -[[ 3 -( 2 -benz 2 niidazolyl)propyl]me- 45 

thylamino]ethyl]- 6 .fluoro- 1,2,3,4-tetrahydro- l-iso- 
propyl- 2 -naphthyl methoxyacetate. 

Exemplary of other compounds of formula 1 are: 


[lS f 2S]-2-[2-[[7-(2-benamidazoiyl)heptyl]me- 

thylamino]-ethyl]-6-fluoro-l,2,3,4-tetrahydro-l-iso- 

propyl- 1 -naphthalenol; 

[15.25] -6-fluoro- 1.2,3’4-tetrafay<lro- l-Lsopropyl- 2 -[ 2 - 
[methyl-[3-(l-methyl-2-henzimidazolyl)penrvl- 

r,i am ? oJethy,1 ' 2 ' na P hth y 1 butylcarbamate; 

[15.25] -6-nuoro-l ( 2,3 l 4-tetrahydro-l-isopropyl-2-[2- 
[methyl-C^a-oxQ-l-beimmidazQUnyOhexyllaniinole- 
thyl]-2-naphthyl methoxyacetate; 

[15.25] -2-[2-[[3-(2-benzimidazolyl)propyl]methyl-N- 
oxidoamino]ethyi]-6-fluoro-1,2,3,4-tetrahydro-1-iso- 
propyl-2-naphthyl methoxyacetate; 

[ lS,2S]-2-[2-[[7-(l -dodecyl-2-benzimidazolyl)beptyl]- 
methylamino]ethyl]-6-fluoro-l,2,3,4-tetrahydro-l- 
isopropyl-2-oaphthyl methoxyacetate; 

[ 1 S,2S]-6*fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-[2-[[3- 

(l-methyI-4,5-diphenylimidazol-2-yl)propy!]me- 

thylamino]ethyl}-2-naphthyl methoxyacetate: 

[ 1 S,2S]-6-fluoro-1,2,3,4-tetrahydro* 1 -isopropyl-2-[2-[[4- 
[(2-b en/irairl a r olyl)methvl]benzyl jmethy lam m o ]p- 
thyl]-2-naphthyl methoxyacetate; 

[ 1 S,2S]-2-[2-[[3-(2-benziinidazolyl)pfropyl] me- 
thylannno]ethyl]-6-fluoro-l,2,3 l 4-tetrahydro- l-iso- 
propyl- 2 -naphthalenol; 

[ 1 S»2S]-2-(2-[[3-(2-benzifnidazolyl)propyl]me- 
thylamino]ethyl]- 6 -fluoro- 1 , 2 ,3,4-tetrahydro- 1-iso- 
propyi- 2 -naphthyl methoxyacetate; 

[ 1 S»2S]-2-[2-[[5-(2-benzimidazoly)pentyl]me- 
thylamino]ethyl}-6-fluoro-l,2,3,4-tetrahydro- 1 -iso- 
propyl- 2 -naphthalenol; 

[1 S,2S]-2-[2-[[5-(2-benzimklazolyl)pentyl]me- 
thylamino]ethyI]-6-fluoro-1^, 3,4-tetrahydro-1 -iso- 
prop yl-2-naphthyi methoxyacetate; [lS,2S]-2-{2-[[4- 

(2-benznnidazoly)butylJmethylamino)ethyl]-6-fluoro- 

1,2,3,4-tetrahydro- l-isopropyl-2-naphthalenol; 

[15.25] -2-{2-[[l 1 -(2-benrimiriazolyl)undccyl]mc- 
thylamino]ethyl]-6-fluoro-1^,3,4-tetrahydro-l-iso¬ 
prop yl-2-naphthalenoI; 

[ 1 S,2S]-2-[2-{[7-(5 l 6-dimethyl-2-benzimidazo]yl)hep- 
tyJ]methylammo]ethyl]- 6 -fluoro-l, 2 , 3 , 4 -tetrahydro-l- 
isopropyl- 2 -naphthalenol; 

[ 1 S,2S]-2*[2-[[5-<2-benzimidazolyl)pentyl]- 
dodecylamino]ethyl]- 6 -fluoro- U,3,4-tetrahydro- 1 - 
isopropyl- 2 -naphthalenol; 

[15. 2 5] - 6 -fluoro-l l 2 , 3 , 4 -tetrahydro-l-isopropyl- 2 -r 2 -r[ 7 - 
(lH-imidazo[ 4 , 5 -c]pyridin- 2 -yl)heptyl]me- 

thylamino ethyl]-2-naphthalenol; 

[ 1 S, 2S]-2-{2-[[4-(2-Benzimidaxolyl)butyl]me- 
thylamino}ethyl]- 6 -fluoro -1 ,2,3,4-tetrahydro -1 -iso- 
propyl- 2 -naphthyl mgthp xy »***qt r; 

[ 1 S,2S]-2-[2-[[7-(2-benzimidazolyI)heptyl]ine- 
thylamino]ethyl]- 6 -fluoro-1,2,3,4-tetrahydro-1 -iso- 
propyl- 2 -naphthyl methoxyacetate; 

[ 1 S,2S]-2-{2-[fl 1 -Q-bcnrimtrfarolyl)undccyl]me* 
thylamino}ethylJ-6-fluoro-1,2,3,4-tetrahydro-1 -iso- 
propyl-2-naphthyl methoxyacetate; 

[ 1 S,2S]-2-{2-{[7 -(5,6-dimethyl-2-benziinidazolyl)hep- 
tyl]methylamino]ethyl]-6-fluoro- 1,2,3,4-tetrahydro- 1 - 
isopropyl-2-naphthyl methoxyacetate; 

[15.25] -2-[2-[[S-<2-benzimidazolyl)pentyl]- 
dodecylamino]ethyi]- 6 -fluoro-1,2,3,4-tetrahydro- 1 - 
isopropyl- 2 -naphthyl methoxyacetate; 

[1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-l-isopropyl- 2 -[ 2 -[[ 7 - 
(lH-imidazo[4,5-c]pyridin-2-yl)heptyl]me- 
thylamino]ethyl]- 2 -naphthyl methoxyacetate; 

[15.25] -2-[2-[[3-(2-benzthmzolyl)propyl]me- 
thylamxno]ethyl]- 6 -fluoro -1 ,2,3,4-tetrahydro- l-iso- 
propyl- 2 -naphthalenol; 
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[15.25] -2-[2-[[5-(2-benzthiazoIyl)pentyl]raethylamino]e- 
thyi]-6-fluoro- 1,2,3,4-tetrahydro- l-isopropyl-2-naph- 
thalenol; 

[ 1 S,2S]-2-[2-[[7-(2-benzthiazolyl)heptyl]methylamino]e- 
thyl]-6-fluoro-1,2,3,4-tetrahydro-1-isopropyl-2-naph- 
thalenol; 

[15.25] -2^2-[[3-(2-b€nzthiazolyl)propyl]me- 
thylamino]ethyl]-6- 1,2,3,4-tetrahydro- l-isopropyl-2- 
naphthyl methoxyacetate; 

[ 1 S,2S]-2-[2-[[7-{2-benzthiazolyl)heptyl]methylamino]- 
ethyl-6-fluoro- 1,2,3,4-tetrahydro-1 -isopropyl-2- 
naphthyl methoxyacetate; 

[15.25] -2-[2-[I(S>5-(2-benziinidazolyl>l-methylpen- 
tyl]methylaxnino]ethyl-6-fluoro-l,2,3,4-tetrahydro-l- 
isopropyl-2-naphthalenol; 

[ 1S ,2S]-2-{2-[[(S)- 5-(2-benzimidazoly 1)-1 -methy lpen- 
tyl]methylamino]ethyl-6-fluoro-1,2,3,4-tetrahydro- l - 
iaopropyl-2-naphthyl methoxyacetate; 

[15.25] -2-{2-{[7-{2-benziinidazolyl)heptyl]me- 
thylamino]ethyl]*6-fluoro-1,2,3,4-tetrahydro- 1-iso- 
propyl-2-methoxynaphthalenol; 

[15.25] -6-fluoro*l,2,3,4-tetrahydro-l-isopropyl-2-[2- 
[methyl-[5-{l-methyl-2-bciizimidazoiyl)pcntyl- 
]amino]ethyl]-2-naphthalenol; 

[15.25] -2-[2-[[7-(l-dodecyl-2-bcnrimidazolyl)hcptyl]- 
methy2amino]ethyl]-6-nuoro- 1,2,3,4-tetrahydro-1- 
isopropyl-2-naphthalenol; 

[ 1 S,2 S>6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2- [2- 
methyl-[5-( 1 -methy l-2-benzimidazolyl)pentyl- 
] amino]ethyl] -2-naphthyl methoxyacetate; 

[15.25] -2-(2-[(2-benzthiazolyl)methylainino]ethyl]-6- 
fluoro- 1,2,3,4-tetrahydro-1 -isopropyl-2-naphthaleaol; 

l-[2-[[2-([ 1 S^2S]-6-fluoro* 1,2,3,4-tetrahydro-2-hydroxy- 
l-isopropyl-2-naphthyl]ethyl]methylamino]ethyl]-2- 
benzimidazolinone; 

[1 S,2S]-6-fluoro- 1,2,3,4-tetrahydro-l-isopropyl-2-[2- 
[methyl-[2-{2-oxo- l-benzxmidazotiiiyl)ethyl]axxdno]e- 
thyl]-2-naphthyl methoxyacetate; 

1 -[6^2-{[t S^2S]-6-fluoro-1,2,3,4-tetrahydro-2-hydroxy- 
l-isopropyl-2-naphthyl]ethyl]xnethylainino]hexyl]-2- 
benzimidazolinone; 

1 -[6-[[2-([ 1 S,2S]-6-fluoro-1,2,3,4-tetrahy dro-2-hydroxy- 
l-isopropyl-2-naphthyl]ethyl]methylammo]hexyl]-3- 
methyl-2-benzimidazolinone; 

[lS,2SJ-6-fluoro-lA3,4-tetrahydro-l-isopropyl-2-[2-[[4- 
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[lS,2$]-6-fluoro-1,2,3,4-tetrahydro-1-isopropyl- 2 -[ 2 - 
[methyl-[4-(2-oxo-l-ben2imidazolinyl)butyl]ammo]e- 
thyl]-2-naphthyi methoxyacetate; 

[15.25] -2-[2-[[6*(l,2-dihydro-2-oxo-3H-imidazo[4,5-c]- 
5 pyridin-3-yl)hexyl]methylammo]ethyl]-6-fiuoro- 

1,2,3,4-tetrahydro- l-isopropyl-2-naphthyl methox¬ 
yacetate; 

[ 1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-[2- 
[methyl-[6-(3-methyl-2-oxo-l-benzimidazolinyl)hex- 
10 yl]amino]ethyl]-2-naphthyl methoxyacetate; 

[ lS,2S]-6-fluoro-1,2,3,4-tetrahydro- l-isopropyl-2-[2-[[4- 
[p-(iinidazol-l-yl)pheayl]butyl]methylamino]ethyl]- 
2-naphthyl methoxyacetate; 

[15.25] -6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-(2- 
13 [methyl-[4-(3-isopropyl-2-oxo-1 -benzimidazoiinyl)- 

butyl]amino]ethyl]-2-naphthyl methoxyacetate; 

[lS^S]-6-fluoro- 1,2,3,4-tetrahydro-1 -isopropyl-2-(2- 
[methyl-[6-{3-butyl-2-oxo-l-ben2imidazolinyl)hexyl- 
]amino]ethyl]-2-naphthyl methoxyacetate; 

20 [1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-[2- 
[methyl-[6-[3-(2-morpholmoethy l)-2-oxo-1 -ben- 
zimidaxolinyl]hexyl]amino]ethyl]-2-naphthyl me¬ 
thoxyacetate; 

[ 1 S,2S]-2-[2-[[4-(3-bcnzyl-2-oxo-l-bcnzimidazolinyl)- 
25 butyI]methylainino]ethyl]-6-fluoro- 1,2,3,4-tetrahy- 
dro-1 -isopropyl-2-naphthyl methoxyacetate; 

[ 1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropy I-2-[2- 
[methyl-[4-[2-oxo-3-(2-pyridyhnethy 1)- 1-ben- 
znnidazo]inyl]butyl]amino]ethyl]-2-naphthylmethox- 
30 y acetate; 

[1 S^S]-2-[2-[[3-<2-benzimida7olyl)propyl]me- 
thylamino]ethyl>6-fluoro-l,2,3,4-tetrahydro-l-iso- 
propyl-2-naphthyl isobutyrate; 

[ l S,2S]-6-fluoro-1,2,3,4-tetrahydro- l-isopropyl-2-[2- 
35 [methy l-{5-( 1 -methy l-2-benziinidazolyl)pemy 1- 

]amino]ethyl]-2-naphthyl carbanilate; 

[tS,2S]-6-flnoro-l ,2,3,4-tetrahydro- l-isopropyl-2-[2- 
[methyl-[5-( l-methyl-2-benziinidazolyl)pentyl- 
]amino]ethyl]-2-naphthyl benzylcarbamate; 

40 [ 1 S,2S]-6-fluoro-l ,2,3,4-tetrahydro- 1-isopropyl-2-[2- 
[methyl-[5-(l-methyl-2-ben?amidazolyl)pciityl- 
]amino]ethyi]-2-naphthyl p-chlorocarbanilate; 

[15.25] -6-fluoro- 1,2,3,4-tetrahydro- l-isopropyl-2-[2-[[3- 
(4,3-diphenylimidazol-2-yl)propyl]methylamino]e- 

45 thyl)-2-naphthyl methoxyacetate; 


[p-(imidazol- l-yl)phenyl]butyl]methylamino]ethyl]- 
2-naphthalenol; 

1 -[4-[J2-£[ l S,2S]-6-fluoro-1,2,3,4-tetrahydro-2-hydroxy- 
l-isopropyl-2-naphthyl]ethyl]methylaniiiio]butyl]-2- 
benzimidazoline; 50 

1 -[4-[[2-[[ 1 S,2S]-6-fluoro-1,2,3,4-tetrahy dro-2-hydroxy- 
l-isopropyl-2-naphthyl]ethyl]methylainino]butyl]-3- 
isopro^opyl-2-benzxmhlazolinone; 
l-[6*{[2-{[lsi2S]^-fhioro-l,2,3,4-tetrahydro-2-hydroxy- 
l-isopropyl-2-n^hthyl]ethyI]methyiaminolhexyl]-3- 55 
butyl-2-benamidazolincmc; 

l-[6-[[2-tIlS^Sl-6-fluoro-1,2,3,4-tetrahydro*2-hydroxy- 
l-isopropyl-2-aaphthyl]ethyl]methylamino]hexyl]-3- 


[ l S,2S]-6-fluoro-1,2,3,4-tetrahydro-1-isopropy l-2-[2-[£4- 
[(1 -methyl-2-benzimidazolyl)methy l]benzy I]me- 
thylamino]ethyl]-2-iiaphthyl methoxyacetate; 

[1 S^Sj-6-fluoro-1,2,3,4-tetrahydro* l -isopropyl-2-[2-[[4- 
[ 1 -(1 -methyl-2-benzimidazolyl)ethy IJbenzy l]me- 
thylamino]ethyl]-2-naphthyl methoxyacetate; 

[ 1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-[2- 
[methyl-[trans-4-(2-bexminidazolyl)cyclohexyl]rae- 
thylamino]ethyl]-2-naphthyl methoxyacetate; 

[ l S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-[2- 
[methyKtrans-4-{ 1 -methyl-2-benzixmdazolyl)cy- 
clohexyl]methylamino]ethyl}-2-naphthyl methox¬ 
yacetate; 


(2-morpholinocthyi)-2-benzimidazolinone; 
l-ben2yi-3-[4-[[2-[[lS,2S]-6-fluoro-lA3,4-tetrahydro-2- 60 
hydroxy- l-isopropyl-2-naphthyl]ethyl]me- 
thylamino]butyl]-2-bexxzimidazolinone; 


l-[4-[[2-[[lS,2S]-6-fluoro-l,2,3,4-tetrahydro-2-hydroxy- 
l-isopropyl-2-naphthyl]ethyl]methylamino]butyI]- 
3,4-dihydro-4-methyl-2H-1,4-benzodiazepine- 
2,5(lH)-dione; 


l-[4-[[2-[[ lS^S]-6-fluoro-1,2,3,4-tetrahydro-2-hy droxy- (SJ-6-chloro-10-[4-[[2-[[ 1 S,2S]-6-fluoro-1,2,3,4-te 


l-isopropyl-2-naphthyl]ethyI]methylaimno]butyl]*3- trahydro-2-hydroxy-l-isopropyl-2-naphthyl]ethyl]- 

(2-pyridylmethyl)-2-ben73midajoliiione; 65 methylamino]butyl]-1,2,3,1 la-tetrahydro-5H-pyr- 

3-[6-[[2-C[ 1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-2-hydroxy- rolo[2, l-c][l »4]benzodiazeptne-5,1 l-(10H)-dione; 

l-isopropyl-2-naphthyl]ethyI]methylaimno]hexyl]- [lS,2S]-6-fluoro-l,2,3,4-tetrahydro-l-isopropyl-2-[2-[[4- 

l,3-dihydro-2H-imidazo[4,5-c]pyridm-2-one; (2,3,4,5-tetrahydro-4-methyl-2,5-dioxo-lH-l,4-ben- 
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zodiazcpin-l-yl)butyl]methyIamino]cthyl]-2-napht¬ 
hyl methoxyacetate; and 

[ 1 S,2S]-2-[2-[[4-[(S)-6-chloro-2 ( 3, 11 ,lla-tetrahydro-5,- 

ll-dioxo-lH-pyrrolo[ 2,1 -c][l t 4]benzodiazepin- 
10(5H)yl]butyl]methylamino]ethyl]-6-fluoro-1,2,3.4- 
tetrahydro-l-isopropyl- 2 -naphthyl methoxyacetate. 
The compounds of formula I in the form of racemates 
and optical antipodes, as well as N-oxides and pharma¬ 
ceutically usable acid addition salts thereof can be pre¬ 
pared as follows: 

(a) for the making of compounds of formula 1 in 
which R 3 is hydroxy or lower-alkoxy and R, R 1 , R 2 A, 
X and n are as described above, reacting a compound of 
the formula 


wherein R 31 is hydroxy or lower-alkoxy and Z is a 
leaving group and R and R 1 are as described above, 25 
with an amine of the formula 


HN-<X)„-A 

R 2 


wherein R 2 , A, X and n are as described above, or 

(b) for the making of compounds of formula I in 
which R 3 is lower-alkylcarbonyloxy or lower-alkoxy- 
lower-alkylcarbonyloxy and R, R 1 , R 2 , A, X and n are 35 
as described above reacting a compound of the formula 


n-QO.-a 

R 2 


wherein R, R 1 , R 2 ,A, X and n are as described above, 
with an acylating agent yielding a lower-alkylcarbonyl 
or lower-alkoxy-lower-alkylcarbonyl group, or 

(c) for the making of compounds of formula I in 50 
which R 3 is lower-alkylaminocarbonyloxy, arylamino- 
carbonyloxy or aryMower-alkylaminocarbonylox^ and 
R, R l , R 2 , AJC and n are as described above, reacting 

a compound of formula la above with a lower-alkyl, 
aryl or aryl-lower-alkyi isocyanate, and, if desired, 55 

(d) oxidizing a compound obtained to the corre¬ 
sponding N-oride, and/or 

(e) separating a racemate obtained into the optical 
antipodes, and/or 

(0 converting a compound obtained into a pharma- 60 
ceutically usable acid addition salt 

A compound of formula II is reacted with an amine of 
formula in according to conventional methods. The 
reaction is carried out in the presence or absence of an 
organic solvent which is inert under the reaction condi- 65 
dons at a temperature between about 20* and 150* C, 
preferably between about 80* and 120 * C. Solvents such 
as dimethylformamide, dimethyl sulphoxide, alcohols 


such as isopropanol or tert-butanol, ethers such as tet- 
rahydrofuran or dioxan, aromatic hydrocarbons such as 
benzene, toluene or xylene, chlorinated hydrocarbons 
such as methylene chloride, carbon tetrachloride or 
chlorobenzene, and the like come into consideration in 
this reaction. The reaction is advantageously carried 
out in the presence of an acid-binding agent, for exam¬ 
ple a tertiary amine such as trimethylamine, triethylam- 
ine, ethyldiisopropylamine or l,5-diazabicyclo[4.3.0]- 
non-5-ene, whereby excess amine of formula III can 
also serve as the acid-binding agent For reasons of 
convenience the reaction is carried out at atmospheric 
pressure, although higher pressure can also be used. 

The acylation of a compound of formula la is also 
carried out according to conventional methods. Suit¬ 
able acylating agents are, in particular, activated acid 
derivatives such as acid halides and acid anhydrides or 
mixed add anhydrides. The reaction is carried out in an 
organic solvent or solvent mixture which is inert under 
the reaction conditions at a temperature between about 
0* C. and the reflux temperature. As solvents there 
come into consideration, in particular, aromatic hydro¬ 
carbons such as benzene, toluene or xylene, chlorinated 
hydrocarbons such as methylene chloride or chloro¬ 
form, ethers such as diethyl ether, tetrahydrofuran or 
dioxan, and the like. 

The reaction of a compound of formula la with an 
isocyanate can also be effected according to conven¬ 
tional methods in an organic solvent or solvent mixture 
which is inert under the reaction conditions at a temper¬ 
ature between about 50* C. and the boiling point of the 
solvent or solvent mixture, preferably between about 
80* and 120* C, in the presence of a catalyst such as a 
tin-(II) salt, e.g. tin-(II) 2-ethylhexanoate. As solvents 
there come into consideration, in particular, aromatic 
hydrocarbons such as benzene, toluene or xylene, ethers 
such as tetrahydrofuran or dioxan, and the like. 

A compound obtained can be converted into the 
corresponding N-oxide likewise in a conventional man¬ 
ner by means of an oxidation agent such as hydrogen 
peroxide or a peracid such as peracetic acid or perben- 
zoic acidiin a solvent such as an alkanol, e.g. methanol 
or ethanol, and the like at a temperature between about 
0* and 50* C, preferably at room temperature. 

The starting materials of formulae n and III are 
known or can be obtained in accordance with known 
methods. A process for the preparation of a compound 
of formula III in which A is a heterocycle attached via 
a nitrogen atom or a carbon atom or di- or tri-sub- 
stituted 2 -imidazolyl attached via an ethylne group is 
outlined in Schemes I-m hereinafter in which Boc 
denotes tertbutoxycarbonyl, Bz denotes benzyl and Ph 
denotes phenyL With respect to the precise reaction 
conditions, reference is made to the experimental sec¬ 
tion. 

The starting materials of formula IV, XI and XV in 
Schemes MU are known. 


HjN—(CHtffi —oh 


Boc—NH—(CHilsOH 
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The compounds of formula I contain at least one 
30 asymmetric centre (2-position) and can therefore exist 
as optical antipodes or as racemates. Compounds of 
formula I which contain more than one asymmetric 
centre are present in the relative configuration indicated 
by formula L The racemates of formula I can be re- 
55 solved into the optical antipodes according to conven¬ 
tional methods, e.g. by reaction with an optically active 
acid and fractional crystallization of the salt obtained. 

The compounds of formula 1 are characterized by 
xvn valuable pharmacodynamic properties. In particular, 
60 the compounds of formula I have a pronounced calci¬ 
um-antagonistic activity and can accordingly be used as 
medicaments, especially for the control or prevention of 
angina pectoris, ischaemia, arrhythmias, high blood 
pressure and cardiac insufficiency. 

65 The calcium -antagonistic activity as well as the blood 

pressure-lowering properties of the compounds in ac¬ 
cordance with the invention can be demonstrated in the 
tests described hereinafter: 
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A. 3 H-DesmethoxyverapamH binding determinations: 

The determination is carried out on partially-cleaned 

membranes of guinea pig heart. The reaction mixture 
(0.3 ml) consists of 0.2-0 .8 mg of membrane protein, 2.5 
nM of 3 H-desmethoxyverapamil and various concentra- 5 
tions of test substances. The incubation lasts 120 minutes 
at 37’ C. and is stopped by dilution with the incubation 
buffer; a filtration is subsequently carried out The filter- 
bound radioactivity is measured with a scintillation 
counter. Specific binding (Le. receptor-bound) is de- 10 
fined as the difference between total and unspecific- 
bound radioactivity. The unspecific binding is deter¬ 
mined in the presence of an excess of non-radioactive 
verapamil (10 jiM). 

The activity (potency) of a compound in this test is 15 
defined by the IC 30 value. The IC 50 is the substance 
concentration (in mol/ 1 ) which produces a half-max¬ 
imum inhibition of the specific 3 H-desmethox- 
yverapamil binding. This value is extrapolated from a 
concentration-binding curve. 20 

B. Isolated, perfused guinea pig heart according to Lan- 
gendorff: 

Guinea pigs weighing approximately 400 g are narco¬ 
tized with Urethan (1 g/kg i.p.) and the heart is re¬ 
moved rapidly. The aorta is cannulated and the heart is 25 
perfused retrogradely with a modified Krebs-Henseleit 
solution of the following composition in mM: NaCl 
114.7, KC1 4.7, MgSCU 1.2, KH 2 PO 4 1.5, NaHC0 3 25, 
CaCh 2.5 and glucose 11.1. The solution is gassed with 
Oxycarbon (a mixture of 95% oxygen and 5% carbon 30 
dioxide) at pH 7.3 and a temperature of 37’ C. The 
perfusion pressure is held constant at a value of 90 cm 
H 2 O (8.83 kpa). A Miller microtip catheter pressure 
transducer (PC-350) is inserted in the left heart chamber 
in order to measure the left ventricular pressure. The 35 
total coronary artery flow is collected in a funnel and 
measured with an electro magnetic flow meter. All 
measurement parameters are recorded on a recording 
apparatus (Gould, Model 2800). The test begins after an 
adaptation of 45 minutes. Substances are infused with a 40 
velocity of 1% of the total coronary flow rate. A com- 
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plete concentration-activity curve (10- 10 to 10- 6 M) is 
prepared for each substance. The two most important 
measurement parameters are: (1) CBF: coronary blood 
flow (in ml/min)—the velocity of blood flow through 
the coronary arteries and (2) dp/dt: rate of increase in 
left ventricular pressure (in mmHg/sec), as a measure¬ 
ment of the contractility force of the heart; this value is 
given as the % maximal variation from the initial value 
(A %) per dosage administered. 

C. Haemodynamic parameters in the narcotized dog: 

The 4 most important measurement parameters (with 
the respective measurement units) of the haemody¬ 
namic experiment are: (1) CBF: coronary blood flow (in 
ml/min)—the velocity of blood flow through the coro¬ 
nary arteries; (2) HR: heart rate (in beats/min>—the 
heart frequency; (3) BP: blood pressure (in mm 
Hg) the blood pressure; and (4) dp/dt: rate of increase 
in left ventricular pressure (in mm Hg/sec) as a mea¬ 
surement of the contractility force of the heart. The 
values are given as the % maximum variation from the 
initial value (A %) and the duration of this variation (t) 
per dosage administered. 

There is thus obtained not only an overall picture of 
the activity of the substance, but also an estimation as to 
the potential selectivity for a specific part of the circula¬ 
tory system in the entire organism. After the administra¬ 
tion of an a n aest he tic, the dog is intubated and respired 
artificially. Blood pH, pCjO, p02 and haemoglobin are 
measured hourly with a blood-gas analyser. The blood 
pressure (systolic and diastolic) is measured with a 
probe in the aorta abdominalis. The heart freguency is 
recorded by means of a tachometer, which is disen¬ 
gaged from the pressure pulse. For the other measure¬ 
ments the heart must be firstly be opened in order that 
a probe can be inserted in the left ventricle (heart cham¬ 
ber) for the pressure measurements (dp/dt). The coro¬ 
nary blood flow is measured with a flowing probe in the 
left coronary artery (descendens). 

The results obtained in these tests are compiled in the 
following Table: 


TABLE 

B_ 


A CBF _C 


Compound 

ICjo ICjo 

[M] [M] 

dp/dt 

A% 

CBF 

A% 

HR 

BP 

A« 

dp/dt 

A% 

Dosage 
mg/kg Lv. 

A 

1J • 10 _T 4.7 • 10~* 

250 

86 

-7 

-22 

25 

0.3 

B 

6tf -10“ 7 10 ■ 10—* 

216 

36 

0 

-< 

8 

0.3 

C 

11 • 10“ 7 1.7 • 10“® 

192 

62 

-9 

-16 

13 

0.3 

D 

12 • io-» u. 10- 9 

162 

22 

-25 

-21 

6 

0.03 

B 

1.0.10-* 1.0.10-* 

164 

57 

0 

-8 

10 

1 

F 

3.4 -10-® 2.8.10*"® 

130 

46 

-2 

-3 

4 

0.3 

O 

1.5. IQ- 7 1.8 • 10“ 9 

237 

96 

-15 

-20 

11 

0.3 

H 

18.10-* 14.10- 9 

222 

146 

-41 

-a 

25 

0.3 

I 

1.0- 10- 7 12 * 10—® 

124 

82 

-9 

-14 

18 

0.3 
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propyH-niphthalrnol 


c • tlSJSJ—6Fl«on>-1 JA44«traaydn^l4ao|»opyl-242-{iiKthyHH1 .swtbyl.24caxfaidazalyQpe». 
tyQaaioofcibyl)-2HUpfathyl tatylcaibaffiat* 

linfaoHsliylM^apbthyl mctboxyaoetate 

E - fi< , ^ , ^ , ^M? Pri T fTnlf1,mlrf)r r f ,r T 0 iTy T hTl M Qiif1n a iiiio ) rlti y l] <1 flimin 1.1,3,< uliUii 
dn>l -topropyi-^-upfatbyl metboxyaceute 

F « [ tSJS|-- 2 -( 2 -lP 4 l-Pod«cyM^ ««Tliwrt i i oly 0 ^^l 4 a«thyUMbo)«thyl)- 64 h»o<o- l£XU*tnky. 
dro*14sopropyi.2Huphtbyl nmbaxyacetatt 

O - [\SOS\~ 24.FtuocD-UJAt«traliyeto.l-inpropy|.X{2<[3^t4atbyU^d}BbaBylialdanl.2- 

y[)propyI}sie(hy4«iaciof<thy0.2Hxapbtfayt natboxyaecuta 

H - [!SJS}--2424[H^B«isthiaxaly0paatyl]ractbylaaiM}«by(H4laon-iaj,44etfabydra-l4>o- 
propyi-2~upbtfayt aathoxyaestata 

hnfimlil.TnlyOacthrllbaiiyltM- 

thyUmbo)'«thyl]-2-Mpblhy! owthoxyacctato 
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In the Table above, the IC$o of compound A in Test 
A is given as 1.3* 10~ 7 . This means 1.3 X 10“ 7 . All other 
numbers which are similarly written have correspond¬ 
ing meanings. Thus 4.7* 10 * 8 means 4.7 X 10“ 8 . 

The compounds of formula I can be used as medica- 5 
ments, e.g. in the form of pharmaceutical preparations. 
The p har maceutical preparations can be administered 
orally, e.g. in the form of tablets, coated tablets, 
dragees, hard and soft gelatine capsules, solutions, 
emulsions or suspensions. The administration can, how- 10 
ever, also be carried out rectally, e.g. in the form of 
suppositories, or parenterally, e.g. in the form of injec¬ 
tion solutions. 

For the manufacture of tablets, coated tablets, 
dragees and hard gelatine capsules the compounds of 15 
formula I can be processed with pharmaceutically inert 
excipients. A pharmaceutically inert excipient includes 
inorganic or organic excipients or mixtures thereof. For 
tablets, dragees and hard gelatine capsules, excipients 
such as lactose, maize starch or derivatives thereof, talc, 20 
stearic acid or its salts etc. may be used. 

Suitable excipients for soft gelatine capsules are e.g. 
vegetable oils, waxes, fats, semi-solid and liquid polyols 

etc. 23 

Suitable excipients for the manufacture of solutions 
and syrups are e.g. water, polyols, saccharose, invert 
sugar, glucose etc. 

Suitable excipients for injection solutions are e.g. 
water, alcohols, polyols, glycerine, vegetable oils etc. M 

Suitable excipients for suppositories are e.g. natural 
or hardened oils, waxes, fats, semi-liquid or liquid poly¬ 
ols etc. 

Moreover, the pharmaceutical preparations can con¬ 
tain preserving agents, solubilizers, stabilizing agents, 35 
wetting agents, emulsifying agents, sweetening agents, 
colouring agents, flavouring agents, salts for varying 
the osmotic pressure, buffers, coating agents or antioxi¬ 
dants. They can also contain still other therapeutically 
valuable substances. 40 

The invention also relates to pharmaceutical compo¬ 
sitions for the treatment or prevention of angina pecto¬ 
ris, ischaemia, arrhythmias, high blood pressure and 
cardiac insufficiency which comprise a compound of 
formula I and a pharmaceutically inert, inorganic or 45 
organic excipient 

The invention also relates to a method for treating or 
preventing angina pectoris, ischaemia, arrhythmias, 
high blood pressure and cardiac insufficiency which 
comprises administering an effective amount of a com- 50 
pound of formula I to a warm-blooded animal in need of 
such treatment _ 

In accordance with the invention compounds of for¬ 
mula I can be used in the control or prevention of an¬ 
gina pectoris, ischaemia, arrhythmias, high blood pres- 55 
sure and insufficiency by administering an effec¬ 

tive amount of a compound of formula I to a warm¬ 
blooded animal In need of such treatment The dosage 
can vary within wide limits and will, of course, be ad¬ 
justed to the individual requirements in each particular 60 
case. In general, in the case of oral administration a 
daily dosage of about 25 to 150 mg of a compound of 
formula I should be appropriate, whereby, however, 
the upper limit just given can also be exceeded when 
this is shown to be indicated. 65 

The following Examples are intended to illustrate the 
invention, but they are not i ntend e d to be limiting m any 
manner. All temperatures are given in degrees Celsius. 
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EXAMPLE 1 

A mixture of 5.4 g (28.7 mmol) of 2-(3-(rae- 
thyIamino)propyl]benamidazole, 11.4 g (28.7 mmol) of 
2-(6-fluoro-l ,2,3,4-tetrahydro-2-hydroxy- la-isopropyl- 
2£-naphthyi)ethyl p-toluenesulphonate and 3.74 g (28.7 
mmol) of Hiinig base is heated to 120* for 30 minutes. 
The mixture is thereupon poured into ice-water and 
extracted with methylene chloride. After drying the 
organic phase over magnesium sulphate the solvent is 
evaporated and the residue is chromatographed on sil¬ 
ica gel with a 6:1 mixture of methylene chloride and 
methanol as the elution agent There are thus obtained 
6.2 g (49%) of [lS,2S]-2-[2-[[3-(2-benrimidazolyl)- 
propyl]methylamino]ethyl]-6-fluoro-1,2,3,4-tetrahydro- 
l-isopropyl-2-naphthalenol, [a] 589 20 = +41.2* 

(c=*0.8%; methanol). 

The 2-[Hmcthylamino)propyl]bcnamidazolc used as 

the starting material was prepared as follows: 

22.8 g (91 mmol) of 4-[l-(benzyloxy)-N-methylfor- 
mamido]butyric acid are dissolved in 200 ml of tetrahy- 
drofuran. The mixture is cooled and 13 ml (128 mmol) 
of triethylamine and 12 ml (91.5 mmol) of isobutyl chlo- 
reformate are added drop wise thereto at —15*. After 
2.5 hours 10.3 g (95 mmol) of o-phenylenediamine in 85 
ml of tetrahydrofuran are added at —10* within 30 
minutes. After stirring at room temperature for 1 hour 
the solvent is evaporated under reduced pressure. 
Thereupon, water is added and the mixture is extracted 
with ethyl acetate. The organic phase is washed with 
saturated aqeuous sodium bicarbonate solution and satu¬ 
rated aqueous sodium chloride solution. After drying 
over magnesium sulphate and evaporation of the sol¬ 
vent there are obtained 27.05 g of a product which is 
chromatographed on silica gel with ethyl acetate as the 
elution agent There are thus obtained 20.1 g (71%) of 
benzyl [3-[(2-aminophenyl)carbamoyl]propyl]methyl- 
carbamate. 

MS: M+ 341. 

20.1 g (59 mmol) of benzyl [3-[(2-aminophenyl)car- 
bamoyl]propyl]methylcarbamate are dissolved in 450 
ml of toluene and treated with 7 g (37 mmol) of p-tol* 
uenesulphonic acid. The reaction mixture is thereafter 
heated to reflux for 2 hours, whereby the water formed 
is removed from the reaction mixture by means of a 
water separator. After evaporation and dissolution of 
the residue in ethyl acetate the solution is washed twice 
with saturated aqueous sodium bicarbonate solution and 
twice with saturated aqueous sonum chloride solution. 
The organic phase is dried over magnesium sulphate 
and evaporated. Chromatography of the crude product 
on silica gel with ethyl acetate as the elution agent 
yields 11 g (58%) of benzyl [3-<2-benziimdazolyl)- 
propyljmethylcarbamate, m.p. 83*-86*. 

11.0 g (34 mmol) of benzyl [3-(2-beazunidazolyl)- 
propyQmethylcarbamate are reduced with hydrogen in 
150 ml of methanol in the presence of 2.5 g of palladi¬ 
um-on-carbon (5%) as the catalyst There are thus ob¬ 
tained 5.45 g (85%) of 2-[3-<methylammo)propyl]ben- 
zimidazole, m.p. 134*-136*. 

EXAMPLE 2 

6.2 g (14.6 mmol) of [lS,2S]-2*[2-[[3-(2-ben- 
ziinidazolyl)propyl]methyUmino]ethyl]-6-fluon>- 
l,2,3,4-tetrahydro-l-isopropyl-2-naphthalenol are dis¬ 
solved in 50 ml of chloroform. 2.5 ml (15 mmol) of 
N-ethyldusopropylamine and 5 ml (55 mmol) of me- 
thoxyacetyl chloride are added thereto at 0*. The reac- 
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tion mixture is stirred at room temperature overnight 
and thereafter treated with 100 ml of IN sodium hy¬ 
droxide solution and extracted with chloroform. After 
drying over magnesium sulphate and evaporation of the 
solvent the residue is chromatographed on silica gel 5 
with a 6:1 mixture of methylene chloride and methanol. 
There are thus obtained 6.2 g of an oil which are dis¬ 
solved in 30 ml of ethanol and treated with 15 ml of 
ether saturated with hydrochloric acid. Thereupon, the 
reaction mixture is evaporated and the residue is crys- 10 
tallized from ethanol/diethyl ether. There are thus ob¬ 
tained 5.4 g (65%) of [IS,2S]-2-[2-[[3-(2-ben- 
zimidazolyl)propyl]methylamino]ethyl]- 6 -fluoro- 
l ,2,3,4-tetrahydro- l-isopropyl-2-naphthyl methoxyace- 
tate dihydrochloride, m.p. 128*. 15 

EXAMPLE 3 

A mixture of 4.2 g (10.35 mmol) of 2-(6-fluoro-l,2,3,4- 
tetrabydro- 2 -hydroxy-la-isopropyl- 20 -naphthyl)ethyi 
p-toluenesulphonate and 4.5 g (20.7 mmol) of 2-[5-(me- 20 
thylamino)pentyl]benzimidazoie is heated to 100* for 30 
minutes. Thereafter there are added firstly 100 ml of 
chloroform, then, after cooling, 100 ml of ether and 
finally 100 ml of IN aqueous hydrochloric add. After 
stirring for 30 minutes the reaction mixture is made 25 
basic with concentrated aqueous sodium hydroxide 
solution and the organic phase is decanted off, dried and 
evaporated. After chromatography on silica gel with a 
6:1 mixture of methylene chloride and methanol there 
are obtained 2.7 g (58.2%) of [lMS]-2-[2-[[5-(2-ben- 30 
zimidazolyl)pentyl]methylamino]ethyl]*$-fluoro- 

1.2.3.4- tetnLhydro-1 -isopropy 1-2-naphthalenol, 
[a] 5 89 20 -+36.8* (c-0.25; methanol). 

EXAMPLE 4 35 

6 g (13.2 mmol) of (lS,2S]-2-I2-[[5-(2-ben- 
ziinidazolyl)peatyl]methylamino]ethyi]- 6 -fluoro- 

1.2.3.4- tetrahydro- l-isopropyl-2-naphthalenol, 20 ml of 
methoxyacetic anhydride and 1.05 g (13.3 mmol) of 
pyridine are heated to 0* while stirring. After 2 hours 40 
the mixture is cooled and treated with 500 ml of 3N 
sodium hydroxide solution and 500 ml of methylene 
chloride and stirred vigorously. The organic phase is 
dried over magnesium sulphate and evaporated. The 
residue is dissolved in ethanol and treated with ether 45 
saturated with hydrochloric acid. After evaporation 
and crystallization from ethanol/ether there are ob¬ 
tained 6.2 g (78,5%) of [lS,2S]-2-[2-([5-(2-bea- 
zunidazolyl)pentyl]methyUminojethyl]- 6 -fluoro- 

1 .2.3.4- tetrahydro- l-isopropyl-2-naphthyl methoxy ace- 50 
tate dihydrochloride, m.p. 196*-198*. 

EXAMPLE 5 

The following compounds were prepared in an analo¬ 
gous manner to that described in Examples 1 and 3: 55 

starting from 2 -( 6 -fluoro- l,2,3,4-tet^ahydro-2-hyd^oxy- 
la•ttopropyi• 20 -naphthyl)ethyl p-toluenesulphonate 
and 2-[4-(methylamxno)butyl]benzimidazole the 
[ 1 S^S]-2-[2-([4-(2«benziiTiidajoly])butyl]ine- 
thylamino]ethyI]-6-fluor(>l f 2,3,4-tetrahydro-l-iso- 60 

propyl-2-naphthalenol, MS: M+ 437; 
starting from 2-(6-fluoro-l,2,3,4-tetrahydro-2-hydroxy- 
1 a-isopropyl- 20 -naphthyl)ethyl p-toluenesulphonate 
and 2-[7-{methylamino)heptyl]benzimidazole the 
(1 S,2Sl-2-[2-[[7-(2-benziniidarolyl)heptyl]me- 65 

thylamino]ethyl]-6-fluoro-l > 2,3,4-tetrahydro-l-iso- 
propyl- 2 -naphthalenol dihydrochloride, 

Mss? 2031 4-32.9* (c*l%; methanol); 


starting from 2-(6-fluoro-1,2,3,4-tetrahydro-2-hydroxy- 
la-isopropyl-2£-naphthyl)ethyl p-toluenesulphonate 
and 2-[il-(methylamino)undecyl]benzimidazole the 
[ l S,2S]-2-[2-[[ 1 l-(2-benzimidazolyl)undecyl]me- 
thylamino]ethyl]-6-fluoro-1,2,3,4-tetrahydro-1 -iso- 
propyl-2-naphthalenol; 

starting from 2-<6-fluoro-1,2,3,4-tetrahydro-2-hydroxy- 
la-isopropyl- 2 £-naphthyl)ethyi p-toluenesulphonate 
and 5,6-dimethyl-2-[7-(methylamino)heptyl]ben- 
rimidazole the [lS,2S]-2-[2-[[7-(5 f 6Kiimethyl-2-ben- 
zimidazolyl)heptyl]methylammo]ethyl]- 6 -fluoro- 

l,2,3,4-tetrahydro-l-isopropyl-2-naphthalenol, 

+33.6* (c=0.5%; methanol); 
starting from 2 -( 6 -fluoro-1,2,3,4-tetrahydro-2-hydroxy- 
1 a-isopropyl- 2 £-naphthyi)ethy 1 p-toluenesulphonate 
and 2-[5-(dodecylamino)peatyl]benzimidazole the 
[ 1 S JS]-2-[2-([5-(2-benzimidazolyi)penty l]- 
dodecylaminojethylJ- 6 -fluoro-1,2,3,4-tetrahydro- 1 - 
isopropyl-2-naphthalenol, MS: M+ 606; 
starting from 2-(6-fiuoro-l^,3,4-tetrahydro-2-hydroxy- 
1 a-isopropy l- 2 £-naph thy l)ethy 1 p-toluenesulphonate 
and 2-[7-(methylamino)heptyl]-lH-imidazo[ 4,5- 
c]pyridine the (lS^S]-6-flttoro-l,2,3 f +tetrahydro-l- 
isopropyl- 2 -[ 2 -[[ 7 -(lH-imidazo[ 4 , 5 -c]pyridin- 2 - 
yI)heptyl]methylamino]ethyl]-2-naphthalenol, MS: 
M+ 480. 

The benzimidazole derivatives used as the starting 
materials were prepared in an analogous manner to that 
described in Example 1. 

EXAMPLE 6 

The following compounds were prepared by me- 
thoxy-acetylating the corresponding hydroxy deriva¬ 
tives in an analogous manner to that described in Exam¬ 
ples 2 and 4: 

[15.25] -2-[2-[[4-<2-Benziimdazolyl)butyl]me- 
thylamino]ethyl]- 6 *fluoro- 1 ,2,3,4-tetrahydro-1 -iso- 
propyl- 2 -naphthyl methoxyacetate dihydrochloride, 
[a]j 89 20 =+ 28 . 6 * (c=l%; methanol); 

[15.25] -2-[2-[[7-(2-benzinridazolyI)heptyl]me- 
thylaminojethyl]- 6 -fluoro-1,2,3,4-tetrahydro- 1-iso- 
propyl- 2 -naphthyl methoxyacetate dihydrochloride, 
[a]j89 20 = +25.4* (c=l%; methanol); 

[ 1 S,2S]-2-(2-[[l 1 -(2-benzimidazoly 1) undecy 1] me- 
thylamino]ethyl]- 6 -fiuoro- 1 ,2,3,4-tetrahydro -1 -iso- 
propyl- 2 -naphthyl methoxyacetate dihydrochloride. 
[a]589 20 = 3 +23.7* (c=l%; methanol); 

[ 1 S,2S]-2-[2-[[7-(5,6-dimethyl-2-benzimidazoly l)hep- 
tyl]methyiamino]ethyl]-6-fluoro-l,2,3,4-tetrahydro-1- 
isopropyl- 2 -naphthyl methoxyacetate hydrochloride, 
(1:1.85), (a]3»9 20 *+26.5* (c»l%; methanol); 

[15.25] -2-[2755 -[[5-(2-benzimidazolyI)pentyl]- 

dodecylamino]ethyl]-6-fluoro-lJ,3,+tetrahydro-l- 
isopropyl-2-naphthyl methoxyacetate dihydrochlor¬ 
ide, [o] 389 20 »+ 22 . 0 * (c=0.25%; methanol); 

[ 1S, 2S]- 6 -fluoro-1,2,3 ,4-tetrahydro- l-isopropyl-2-[2-[[7- 
(lH-imidazo[4,5-c]pyridin-2-yl)heptyl]me- 
thylamino]ethyl]- 2 -naphthyl methoxyacetate dihyd¬ 
rochloride, m.p. U2M15*. 

EXAMPLE 7 

0.79 g (3.8 mmol) of 2-[3-(methylamino)propyl]benz- 
thiazole, 1.54 g (3.8 mmol) of 2-(6*fluoro-l,2,3,4-tet- 
rahydro- 2 -hydroxy-la-isopropyl- 20 -naphthyl)ethyl 
p-toluenesulphonate and 0.49 g (3.8 mmol) of Hunig 
base are stirred at 120* for 2.5 hours. After cooling and 
dissolution of the precipitate with a s ma ll amount of 
methylene chloride the reaction solution is chromato- 
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graphed on silica gel with a 12:1 mixture of methylene 
chloride and methanol. There are thus obtained 1.12 g 
(76%) of [lS,2S]-2*[2-[[3-(2-bexizthiazolyi)propyl]me- 
thylamino]ethyl]- 6 -fluoro-1,2,3,4-tetrahydro-1 -isopro- 
pyl- 2 -naphthalenol, MS: M+ 440. 5 

The following compounds were prepared in an analo¬ 
gous manner to that described above: 
starting from 2-(6-fluoro-i,2,3,4-tctrahydro-2-hydroxy- 
l<x-isopropyl- 20 -naphthyl)ethyl p-toluenesulphonate 
and 2- [5 -{methy lammo)penty ljbenzthiazole the 10 

[lS,2S]-2-[2-[[5-(2-benzthiazolyl)pentyl]me- 
thylamino]ethyi]- 6 -fiuoro- 1,2,3,4-tetrahydro-1 -iso- 
propyl-2/3-naphthalenol, MS: 468; 

starting from 2-(6-fluoro-l,2,3,4-tetrahydro-2-hydroxy- 
la-isopropyl-28-naphthyl)ethyl p-toluenesulphonate 13 
and 2-[7-(methylamino)heptyl]benzthiazole the 

[ 1 S,2S]-2-[2-[[7-(2-benzthiazolyl)hepty l]me- 
thylamino]ethylj- 6 -fluoro-1,2,3,4-tetrahydro- 1-iso- 
propyl- 2 -oaphthalenol, MS: M+ 496. 

The 2 -{ 3 -(methylamino)propyl]benzthiazole used as 20 
the starting material was prepared as follows: 

5.0 g (19.9 mmol) of 4-(l-{benzyloxy)-N-methylfor- 
mamidojbutyric acid are dissolved in 175 ml of tetrahy- 
drofuran. To the solution, cooled to —20*, are added 
2.95 ml (2.1 g; 24 mmol) of triethylamine and 2.95 ml (22 25 
mmol) of isobutyl chloroformate. The reaction mixture 
is thereafter stirred at this temperature for 1 hour. 2.45 
g (19.6 mmol) of 2 -aminothiophenol are then added and 
the reaction mixture is stirred at room temperature for 
20 hours. Thereupon, 250 ml of water are added and the 30 
mixture is extracted with ethyl acetate. The organic 
phase is dried over magnesium sulphate and evaporated 
under reduced pressure. After chromatography on sil¬ 
ica gel using a 1:1 mixture of ethyl acetate and hexane 
there are obtained 1.7 g (25.1%) of benzyl [3*(2-benx- 35 
thiazolyl)prppyl]methylcarbamate as an oil, MS: M+ 

34a 

1.7 g (4.99 mmol) of benzyl [3-(2-benzthiazolyl>- 
propyl]methylcarbamate are dissolved at 0* in 40% 
hydrogen bromide in acetic acid and stirred at room 40 
temperature for 20 hours. Thereupon, 60 ml of ether are 
added and, after 1.5 hours, the precipitate formed is 
filtered off. After washing the crystalline precipitate 
with ether and drying there are obtained 1.71 g (93.1%) 
of 2-[3-(methylamino)propyi]benzthiazole dihydrobro- 45 
mide, m.p. 196*-197\ 

The following compounds were prepared in an analo¬ 
gous manner to that described above: 
2-[5-(methylaxmno)pentyl]benzthiazole, MS: M+ 234; 
2>[7-(methylamino)heptyl]benzthiazole, MS: M+ 262. 50 

_ EXAMPLE 8 

1.12 g (2M mmol) of [lS,2S]-2-[2-[I3-{2-benz- 
thiazolyl)propyl]methylammo]ethyl]- 6 -fluoro-1,2,3,4- 
tetrahydro- l-isopropyi-2-naphthalenol are dissolved in 55 
0.2 g of pyridine. 5 ml of methoxyacetic anhydride are 
added thereto. The reaction mixture is heated to 60* for 
2 hours. Thereafter, 100 ml of IN sodium hydroxide 
solution are added thereto at 0 * and the mixture is ex¬ 
tracted with 100 ml of ethyl acetate. The organic phase 60 
is dried with magnesium sulphate, filtered and evapo¬ 
rated under reduced pressure. The residue is chromato¬ 
graphed on silica gel using a 30:1 mixture of methylene 
chloride and methanol. There is thus obtained 0.9 g of 
an oily product which is dissolved in ethyl acetate and 65 
treated with ether saturated with hydrochloric acid. 
After evaporation to 20 ml, 40 ml of ether are added and 
the reaction mixture is stirred for 1 hour. The separated 
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precipitate is filtered off and dried. There is thus ob¬ 
tained 0.9 g (64.5%) of [1 S,2S]-2-{2-[[3-(2-benz- 

thiazolyI)propyl]methyiamino]ethyl]-6-fluoro-l,2,3,4- 

tetrahydro-l-isopropyl- 2 -naphthyl methoxyacetate di¬ 
hydrochloride, m.p. 130’-134*. 

The following compounds were prepared by me- 
thoxy-acetylating the corresponding hydroxy deriva¬ 
tives in an analogous manner to that described above: 

[ 1 S,2S]-2-[2-[[5-(2-Benzthiazolyl)pentyl]me- 
thy lamino]ethyl]- 6 -fluoro-1,2,3,4-tetrahydro- 1 -iso- 
propyl- 2 -naphthyl methoxyacetate hydrochloride 
(5:8), [a] 5 S 9 20s = + 27.4* (c«0.5%; methanol); 
[lS,2S]-2-[2-[[7-(2-benzthiazolyl)heptyl]methylamino]e- 
thy l]- 6 -fluoro-1,2,3,4-tetrahydro- l-isopropyl-2- 
naphthyl methoxyacetate hydrochloride (4:5), 
[ajsw 20 - +25.8* (c=l%; methanol). 

EXAMPLE 9 

In an analogous manner to that described in Exam¬ 
ples 1 and 4, starting from (S> 6 -[l-(benzyloxy)-N- 
methylformamido]heptanoic acid via [lS,2S]-2-[2-{[(S)- 
5-(2-benzimidazolyl )-1 -methylpentyl]methylamino]e- 
thyl]- 6 -fluoro-1,2,3,4-tetrahydro-1 -isopropy 1-2-naph- 
thalenol there was prepared [ 1 S,2S] -2-{2-[[(S)-5-(2-ben- 
zixmdazolyl)- 1 -methylpenty l]methylamino]ethyl]- 6 - 
fluoro-l,2,3,4-tetrahydro-l-isopropyl-2-naphthyl me¬ 
thoxyacetate dihydrochloride, [a] 5 S 9 20 = + 20 . 0 * 
(c—0.7%; methanol). 

The (S)- 6 -[l-(benzyloxy)-N-xnethylformamido]hep- 
tanoic acid used as the starting material was prepared as 
follows: 

200 g (1.39 mol) of 6 -oxoheptanoic add are dissolved 
in 1.2 1 of methylene chloride. 14 ml of concentrated 
sulphuric add are added thereto at — 20 *. 0.61 ( 6.3 mol) 
of isobutylene is then condensed at —40* and thereupon 
left to distill into the reaction flask. Thereafter, the 
reaction mixture is left to react for 6 days at room tem¬ 
perature under the reflux of the reagent Thereafter, one 
liter of saturated agueous sodium bicarbonate solution is 
added thereto while stirring. The aqueous phase is ex¬ 
tracted with methylene chloride. The combined organic 
phases are dried over magnesium sulphate and evapo¬ 
rated under reduced pressure. There are thus obtained 
268.0 g (1.338 mol; 96.4%) of tert-butyl 6 -oxoheptano- 
ate, which are heated to reflux for 12 hours together 
with 162.1 g (1.338 mol) of (SX—>l-phenylethylamine 
and 5.8 g (30.5 mmol) of p-toluenesulphonic acid in 1.9 
1 of toluene with the simultaneous separation of water. 
After evaporation of the solvent there are obtained 
395.5 g (1.3 mol; 97.4%) of tertbutyl (E/Z)- 6 -[[(R>a- 
methylbenzyQixnino]heptanoate which are dissolved in 
71 of methanoL 43 g of Raney-nickel are added thereto 
and the mixture is hydrogenated at 10 bar for 24 hours. 
Thereafter, the mixture is filtered and the solution is 
evaporated. The resulting 378.5 g of oil are dissolved in 
1.1 lofethylacetate and treated at 0* with 130 ml of 10 N 
ethanofic hydrochloric acid. After stirring at 0* for 1 
hour the crystals formed are filtered off and dried. By 
three-fold recrystallization of the resulting 282 g of 
crystals from ethyl acetate there are obtained 172.7 g 
(38.9%) of tertbutyl (S> 6 -[[(S)-a-methyIbenzyl- 
]amino]hexanoate hydrochloride, m.p. 154"—136*. 

160 g (0.648 mol) of the above hydrochloride are 
dissolved in 2.41 of ethanol and hydrogenated at 10 bar 
in the presence of 20 g of palladium-on-carbon ( 5 %). 
After filtering off the catalyst the solvent is evaporated 
and the residue is crystallized from 560 ml of ethyl 
acetate and 240 ml of hexane. There are thus obtained 



101 g (90.8%) of tert-butyl (S)- 6 -aminoheptanoate hy¬ 
drochloride, m.p. 107*-109*. 

89 g (374 mmol) of tert.butyl (S)- 6 -aminoheptanoate 
hydrochloride are dissolved in 1.3 1 of methylene chlo¬ 
ride. The solution is saturated with hydrogen chloride 5 
and heated to reflux for 4 hours. After filtering off and 
drying the precipitate formed there are obtained 60.8 g 
(89.3%) of (S)- 6 -aminoheptanoic acid hydrochloride, 
m.p. 157*—160*. 

To 30 g (166 mmol) of (S)- 6 -aminoheptanoic add 10 
hydrochloride in 37 ml of water are added 57 ml of 4N 
aqueous sodium hydroxide solution and thereafter drop- 
wise simultaneously at 10* 92 ml of 4N aqueous sodium 
hydroxide solution and 42 ml (294 mol) of benzyl chlo- 
ro formate so that the pH value always lies between 10 15 
and 12. After the precipitation of the product the mix¬ 
ture is stirred at 0* for a further 2 hours. Thereafter, 300 
ml of water are added and the reaction mixture is ex¬ 
tracted with ether. The aqueous phase is then addified 
with 20 ml of concentrated hydrochloric acid and ex- 20 
tracted with methylene chloride. The methylene chlo¬ 
ride phase is dried over magnesium sulphate and evapo¬ 
rated. The crystals obtained are recrystaliized from 
chloroform/hexane, whereby there are obtained 33.1 g , 
(72%) of (S)- 6 -[ 1 -{benzyloxy)fonnamido]heptanoic 2 
acid, m.p. 82*-83\ 

6.5 g (23 mmol) of (S> 6 *[l-(benzyloxy)fonnamido]- 
heptanoic add are added to a suspension of 3.05 g of 
35% sodium hydride (70 mmol) in 200 ml of dimethyl- 
formamide and the mixture is left to react at 40* for 30 * 
minutes. Thereafter, 13 g (90 mmo l) of methyl iodide 
are added dropwise and the reaction mixture is heated 
to 70* for l hour. After evaporation of the solvent 120 
ml of IN agueous sodium hydroxide solution and 120 ml 35 
of ethanol are added and the reaction mixture is heated 
to reflux for 30 minutes. Thereafter, the mixture is evap¬ 
orated to half, 100 ml of saturated aqueous sodium bi¬ 
carbonate solution are added and the mixture is ex¬ 
tracted with ethyl acetate. The aqueous phase is acidi- 
fied and extracted with methylene chloride. The or¬ 
ganic phase is dried over tnAgnwium sulphate and evap¬ 
orated. The residue (5 g) is chromatographed on 
gel with a 12:1 mixture of methylene chloride and meth¬ 
anol, whereby there are obtained 3.5 g (512%) of (S> 6 - 45 
[l-(benzyloxy>N-methylformamido]heptanoic acid, 
MS: M+ 293. 

EXAMPLE 10 

A mixture of 1.4 g (3.33 mmol) of 2-[[lS,2S]-6-fhioro- 50 

1,2,3,4-tetrahydro- l-isopropyl-2-methoxy-2-naphthyl- 
]ethyl p-toluenesulphonate and 1.63 g (6.66 mmol) of 

100* for 3d minutes. The mixture is thereafter poured 
into 100 ml of water and extracted with 100 ml of ethyl S3 
acetate. The organic phase is dried over mM gne«i«m 
sulphate and evaporated under reduced pressure, and 
the residue is chromatographed on silica gel with a 6:1 
mixture of methylene chloride and methanol. There is 
thus obtained a yellowish oil (1 g) which is dissolved in 60 
20 ml of ethanol and treated with 2 ml of ether saturated 
with hydrochloric add. The mixture is then evaporated 
under reduced pressure and the residue is crystallized 
from ethyl acetate/ethanol/ether and dried, whereby 
there is obtained 0.7 g (37.2% of [lS,2S]-2-[2-[[7-(2-bea- 63 
zimidazolyl)heptyl]inethyIaimnolethyl]-6-fluoro- 

1,2,3,4-tetrahydro- l-isopropyl-2-methoxynaphthalenol 
dihydrochloride, m.p. 179*—181*. 
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The 2-[[lS,2S]-6-fluoro-l,2,3,4-tetrahydro -1-isopro- 
pyl-2-methyoxy-2-naphthyl]ethyl p-toluenesulphonate 

used as the starting material was prepared as follows: 

A mixture of 5.04 g (20 mmol) of 6997 -fluoro-1,2,3,4- 
tetrahydro-2-isopropyl-2-hydroxy-1 a-isopropy 1-20- 
naphthylethanol, 6.13 g (22 mmol) of triphenyl- 
chloromethane and 50 ml of pyridine is stirred at room 
temperature for 20 hours. The reaction mixture is there¬ 
after poured into 500 ml of ice-water and extracted with 
400 ml of ether. The ether extracts are washed with 400 
ml of IN aqueous hydrochloric acid, 400 ml of saturated 
aqueous sodium bicarbonate solution and 400 ml of 
water. After drying over magnesium sulphate the ether 
is evaporated under reduced pressure. There are ob¬ 
tained 8.25 g (83%) of [lS,2S]-6-fluoro-U,3,4-tetrahy- 
dro- i-isopropyl-2-[2-(trityloxy)ethyl]-2-naphthalenol. 8 
g (16.2 mmol) of this compound are dissolved in 300 ml 
of tetrahydrofuran and treated at -20* with 35.6 mmol 
of freshly prepared lithium diisopropylamide. Thereaf¬ 
ter, 9.2 g (64.8 mmol) of methyl iodide are added and 
the reaction mixture is stirred at room temperature for 
20 hours. The reaction mixture is poured into ice-water 
and extracted with methylene chloride. The organic 
phase is dried over magnesium sulphate and the solvent 
is evaporated under reduced pressure. After chroma¬ 
tography on silica gel using a 1:2 mixture of methylene 
chloride and hexane and recrystallization from hexane 
there are obtained 4.15 g (54.7%) of (lS,2S]-6-fiuoro- 

1.2.3.4- tetrahydro-l-isopropyl-2-methoxy-2-[2-tritylox- 
y)ethyl]naphthnlenol xn.p. 132*-134\ 

4.15 g (8.16 mmol) of the above compound are left to 
stand at 0* for 2 hours with 15 ml of ether saturated with 
hydrochloric acid. After evaporation of the solvent and 
chromatography of the residue on silica gel using a 1:2 
mixture of ethyl acetate and hexane there is obtained 1.0 
g (47%) of [lS,2S]-6-ftuoro-l,24,4-tetrahydro-l-isopro- 
pyl-2-methoxy-2-naphthylethanol, [a]s 89 20 = + 65.6* 
(css0.25%; methanol). 

0.98 g (3.7 mmol) of [IS,2S]-6-fluoro-1,2,3,4-tetrahy- 
dro- l-isopropyl-2-methoxy-2-naphthylethanol is dis¬ 
solved in 6 ml of pyridine and left to react at 0* for 1 
hour with 1.06 g (5.6 mmol) of toluene-4-sulphochlo- 
ride. The reaction mixture is thereafter poured into 100 
ml of water and extracted with 200 ml of ether. The 
ether extract is washed with 100 mi of IN aqueous 
hydrochloric acid, 100 ml of saturated aqueous sodium 
bicarbonate solution and 100 ml of water. After drying 
the ethereal solution over magnesium sulphate and 
evaporation of the solvent there are obtained 1.50 g 
(97.4%) of 2-[[lS,2S]-6-fluoro-l,2,3,4-tetrahydro-l-iso- 
propyl-2-methoxy*2-naphthyl]ethyl p-toluenephonate, 
[a] 589 20 = +42.6 (c=0.5%; methanol). 

EXAMPLE 11 

2.0 g (4.43 mmol) of [lS,2S]-2-[2-[(5-(2-ben- 
zimidazolyl)phenyl]methylamino]ethyl ]-6-fluoro- 

1.2.3.4- tetrahydro-l-isopropyl-2-naphthalenol dissolved 
in 30 ml of tetrahydrofuran are added to a suspension of 
436 mg (10 mmol) of 55% sodium hydride in 20 ml of 
tetrahydrofuran. After stirring at room temperature for 
45 minutes 1.42 g (10 mmol) of methyl iodide are added 
thereto. After a further hour, water and methylene 
chloride are added and the reaction mixture is shaken 
vigorously. The organic phase is dried over ma gnesium 
sulphate and evaporated. The residue is chromato¬ 
graphed on silica gel with a 6:1 mixture of methylene 
chloride and methanol, whereby there are obtained 12 
g (60%) of [lS,2S]-6-fluoro-l t 2,3,4-tetrahydro-L-isopro- 
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pyl-2-[2-[methyl-[5-< 1 -methyl-2-benziinidazolyl)pentyl- 
]amino]ethyl]-2-naphthalenol, MS: M+ 465. 

[I S,2S]-2-[2-[[7-(l -Dodecyl-2-benzimidazolyl)hep- 
tyl]mcthylamino]ethy l]-6-fluoro-1,2,3,4-tetrahydro 1- 
isopropyl-2-naphthaienol was prepared in analogous 
manner to that described above by reaction with dode- 
cyl iodide. 

EXAMPLE 12 

A mixt ure of 1.2 g (2.58 mmol) of [lS,2S]-6-fluoro- 

1.2.3.4- tetrahydro-1 -isopropyl-2-[2-[methyl-{5-( 1 -meth- 
yl-2-benzimidazolyI)pentyl]amino]ethyl]-2-naph* 
thalenol, 206 mg (2.6 mmol) of pyridine and 4 ml of 
methoxyacetic anhydride is heated to 70* for 2 hours. 
Thereafter, 100 ml of 3N aqueous sodium hydroxide 
solution are added thereto and the mixture is extracted 
with 100 ml of methylene chloride. The organic phase is 
dried over magnesium sulphate and evaporated. The 
product is chromatographed on silica gel using a 15:1 
mixture of methylene chloride and methanoL The re¬ 
sulting 550 mg of oil are dissolved in 50 ml of ethyl 
acetate and treated with 1 ml of ether saturated with 
hydrochloric acid. After evaporation of the solvent the 
residue is crystallized from ethyl acetate/ether, 
whereby there are obtained 600 mg (41%) of [lS,2S]-6- 
fluoro-1 ,2,3,4-tetrahydro-1 -isopropyl-2-[2-[methyl-[5- 

(l-methyl-2-benzimidazolyi)pentyl]amino]ethyl]-2- 
naphthyl methoxyacetate dihydrochloride, m.p. 
203*-205*. 

(1S, 2S]-2- [2-[[7-( 1 -Dodecyl-2-benzimidazolyl)hep- 
tyl]methylamino]ethyl]-6-fluoro-1,2,3,4-tetrahydro-l- 
isopropyl-2-naphthyi methoxyacetate dihydrochloride, 
[a]**? 20 ** 4-20.4* (c=0.9%; methanol), was prepared in 
an anaoogous manner to that described above. 

EXAMPLE 13 

0.425 g (1 mmol) of [lS,2S]-2-{2-[[3-(2-ben* 
zimidazolyl)propyl]methylamino]ethyl]-6-fluoro 

1.2.3.4- tetrahydro-l-uopropyl-2-naphthyl methoxyace¬ 
tate is dissolved in 60 ml of methanol and subsequently 
treated with 10 ml of 6% hydrogen peroxide and 50 mg 
(0.15 mmol) of sodium tungstate. After stirring at room 
temperature for 20 hours 100 mg of platinum-on-carbon 
(5%) in 2 ml of water are added thereto and the mixture 
is stirred for a further hour. Thereupon, the mixture is 
filtered, the filtrate is concentrated, the residue is di¬ 
luted with a «mflll amount of methylene chloride and 
the mixture is chromatographed on silica gel with a 15:1 
mixture of methylene chloride and methanol as the 
elution agent There are thus obtained 0.18 g (35.2%) of 
a first diastereomer of [lS,2S]-2-[2-[[3-(2-bea- 
zimidazolyl)propyl]methyl-N -oxidoamino)ethyl]-6- 
fluoro-1,2,3,4-tetrahydro- l-isopropyl-2-naphthyl me¬ 
thoxyacetate with a R/value of (X33, [a]389 a0s **+39.4* 
(c=0.5%; methanol), and 0.276 g (54%) of a second 
diasteromer of the named compound with a R/value of 
0.26 (methylene chloride/methanol 6:1), 
[o]5»9 20 »+34.8* (cw0.5%; methanol). 

EXAMPLE 14 

5.0 g (12.3 mmol) of 2-(6-fluoro-l,2,3,4-tetrahydro-2- 
hydroxy- la-isopropyl-20-naphthyl)ethyl p-toluenesul- 
phonate and 4.0 g (24.6 mmol) of 2-methylaminobenz- 
thiazole are heated to 120* for 30 minutes. Thereafter, 
50 ml of a 12:1 mixture of methylene chloride and meth¬ 
anol are added and the reaction mixture is purified by 
column chromatography on silica gel using a 1:1 mix¬ 
ture of hexane and ethyl acetate as the elution agent. In 
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this manner there are obtained 3.22 g (65.7%) of 
[ 1 S,2S]-2-[2-[(2-benzthiazolyl)methy lamino]ethyl]-6- 
fluoro-1,2,3,4-tetrahydro- l-isopropyl-2-naphthalenol, 
ra.p. 102*-103*. 

5 EXAMPLE 15 

6.1 g (IS mmol) of [lS,2S]-2-(6-fluoro-l,2,3,4-tetrahy- 
dro-2-hydroxy-1 -isopropyl-2-naphthyl)ethyl p-toluene* 
sulphonate and 6.8 g (30 mmol) of l-[2-(methylaxnino)e- 
10 thyl]-2-benzimidazolinone hydrochloride are stirred at 
130* for 4.5 hours in a mixture of 30 ml of dimethyl- 
formamide and 30 ml of N-ethyldiisopropylamine. The 
reaction mixture is poured into 600 ml of ice-water and 
extracted with 700 ml of methylene chloride. The ex- 
15 tract is washed with water, dried over potassium car¬ 
bonate and evaporated. The thus-obtained product is 
chromatographed on ISO g of silica gel with methylene 
chloride and 0-10% isopropanol as the elution agent, 
whereby 5.2 g (72%) of i-[2-[[2-([lS,2S]-6-fluoro- 
20 l,2,3 I 4-tetrahydro-2-hydroxy-l-isopropyl-2-naphthyl]e- 
thyl]methylamino]ethyl]-2-benzimidazolinone are ob¬ 
tained as an oil. 

The l-{2-(methyiamino)ethyl]-2-benzimiriar.olinone 
hydrochloride used as the starting material was pre- 
25 pared as follows: 

93.8 ml (150 mmol) of a n-butyllithium solution 
(about 1.6M in hexane) are added dropwise at 0'-5* to 

24.8 g (150 mmol) of 2-(N*benzyl-N-methylamino)e- 
thanol dissolved in 250 ml of absolute tetrahydrofuran. 

30 After stirring atO* for 15 minutes 11.7 ml (150 mmol) of 
methanesulphochloride in 50 ml of tetrahydrofuran are 
added dropwise at a temperature between 0* and 5* and 
the reaction mixture is stirred at 0* for 30 minutes. 

5.8 g (133 mmol) of a 55% sodium hydride dispersion 
35 in mineral oil are washed oil-free with hexane and sus¬ 
pended in 40 ml of dimethylformamide. 23.1 g (132.5 
mmol) of 1-(1-methylvinyl)benzimidazolin-2-one in 90 
ml of dimethylformamide are subsequently added drop- 
wise at room temperature and the reaction mixture is 

40 stirred for a further 15 minutes. 

This reaction mixture is added dropwise at 0* to the 
reaction solution described above. Thereafter, the mix¬ 
ture is heated to 70* and stirred for 3 hours. The reac¬ 
tion mixture is subsequently poured into 1 lof ice-water 
45 and extracted with 600 ml of methylene chloride. The 
extract is washed with water, dried over potassium 
carbonate and evaporated. The thus-obtained product is 
chromatographed on 500 g of silica gel with methylene 
. chloride and 0-5% isopropanol as the elution agent, 
50 whereby there are obtained 26.8 g (63%) of 1-(1- 
methylvinyl)-3-[2-(N-benzyl-N-methylamino)ethyl]-2* 
bcnzimidazolinonc as an oil 

26.5 g (82.5 mmol) of the above-named compound are 
dissolved in 265 ml of ethanol, treated with 26.5 ml of 
55 concentrated aqueous hydrochloric acid while stirring 
and heated to reflux for 1 hour. After cooling the reac¬ 
tion mixture to 5*, l-{2-(N-benzyl-N-methylammo)e- 
thyl]-2-benzixnidazolinone crystallizes out in the form of 
the hydrochloride, mp. 107M09*; yield 24.2 g (92%). 
60 22.9 g (72 mmol) of l-[2-(N-benzyl-N- 

methylamino)cthyi]-2-bffnzimidajolinone hydrochlo¬ 
ride are dissolved in 250 ml of methanol, treated with 
2.5 g of palladium-on-carbon (10%) and hydrogenated 
at room temperature for 90 minutes. The residue ob- 
65 tamed after filtration and concentration is recrystallized 
from methanol/ether, whereby there are obtained 15.5 
g (94%) of 1 -[2-(methylammo)ethyl]-2-benzimidazoli- 
none hydrochloride, m.p. 177*-180*. 
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EXAMPLE 16 

4.57 g (10.7 mmol) of l-[2-[[2-[[lS,2S]-6-fluoro. 

1 ,2 t 3,4-tetrahydro-2-hydroxy-1 -isopropyl-2-naphthyl]e- 
thyl]methyiainino]ethyl]-2-benzimidazolmone are dis- 5 
solved in 15 ml of methylene chloride, treated with 2.2 
ml of pyridine and 7.0 g (43 mmol) of methoxyacetic 
anhydride and stirred at room temperature for 20 hours. 
Thereafter, the mixture is treated with 30 ml of 3N 
sodium hydroxide solution while cooling with ice and 10 
stirred at room temperature for IS minutes. The reac¬ 
tion mixture is subsequently poured into 400 mi of ice- 
water and extracted with 600 ml of methylene chloride. 
The extract is washed with water, dried over potassium 
carbonate and concentrated. There are thus obtained 15 
6.9 g of an oil (N,0-diacylated product) which are dis¬ 
solved in 30 ml of methanol and treated at room temper¬ 
ature with 11.5 ml of IN aqueous sodium hydroxide 
solution. After stirring for 30 minutes the mixture is 
poured into 400 ml of ice-water and extracted with 600 20 
ml of methylene chloride. The extract is washed with 
water, dried over potassium carbonate, evaporated, 
treated with one equivalent of hydrochloric acid in 
methanol, again evaporated and finally recrystallized 
from methanol/ether. There are thus obtained 3.9 g 25 
(72%) of [IS,2S]-6-fluon>-1,2,3,4-tetrahydro-l-isopro- 
py l-2-[2-[mcthyl-[2-(2-oxo- 1-bcnzimidazol inyl)ethyl- 
jamino]ethyI]-2-naphthyl methoxyacetate hydrochlo¬ 
ride, m.p. 130*—133* (dec.); [a]2>2°=+26.0* (c=l%; 
methanol). 30 

EXAMPLE 17 

In analogy to Example 15, by reacting [lS,2S]-2-(6- 
fluoro-1,2,3,4-tetrahydro-2-hy droxy-1 -isopropyl-2- 
naphthyl)ethyl p-toluenesulphonate with l-(6-(me- 35 
thylamino)hexyI]-2-benzimidazolinone there was ob¬ 
tained 1 -[6-[[2-[[ 1 S,2S]-6-fluoro-1 »2,3,4-tetrahydro-2- 

hydroxy-1-isopropyl- 2-naphthyi]ethyl]methylamino]- 
hexyi]-2-benzimidazoiinone as an oiL 
The l-[6-(methylamino)hexy]}-2-benzimidazolinone 40 
used as the starting material was prepared as follows: 

17.6 g (150 mmol) of 6-amino- 1-hexanol dissolved in 
50 ml of methanol are added dropwise at room tempera¬ 
ture to 32.7 g (150 mmol) ofdi-tert.-butyl dicarbonate in 
100 ml of methanol After stirring at room temperature 45 
for 4 hours the reaction mixture is evaporated, whereby 
there are obtained 36.6 g of tert-butyl (6-hydroxyhex- 
y l)carbamate as an oil which is used directly in the next 
step. 

34.8 g of tert-butyl (6>hydroxyhexyl)carbtmate are 50 
dissolved in 250 ml of methylene chloride and treated at 
0* with 24.0jnl (174 mmol) of triethylamine. Subse¬ 
quently, 12.9 ml (166 mmol) of methanesulphochloride 
in 50 ml oT methylene chloride are added dropwise at 
—60* within 15 minutes and die reaction mixture is S3 
subsequently stirred at -60* for 90 minutes. Thereafter, 
the reaction solution is poured into 600 ml of ice-water 
and extracted with 800 ml of methylene chloride. The 
organic extract is washed with water, dried over mag¬ 
nesium sulphate and evaporated. There are thus ob- 60 
tained 58,6 g of tert-butyl [6-[(methylsulphonyl)oxy]- 
hexyl] carbamate as an oil which is processed without 
purification. 

5.9 g (135 mmol) of a 55% sodium hydride dispersion 
in mineral oil are washed oil-free with hexane and sub- 65 
sequently covered with 100 ml of dimethylformamide. 

To this suspension are added dropwise at room temper¬ 
ature 22.3 g (128 mmol) of l-(1 -methylviny l)ben- 
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zimidazolin-2-one in 100 ml of dimethylformamide. 
After stirring at room temperature for 2 hours 55.0 g of 
tert.-butyl [6-{(methybulphonyl)oxy]hexyl]carbamate 
in 100 ml of dimethylformamide are added dropwise 
and the reaction mixture is stirred at room temperature 
for 18 hours. Thereafter, the reaction mixture is poured 
into 11 of water and extracted with 750 ml of methylene 
chloride. The organic extract is washed with water, 
dried over potassium carbonate and evaporated. The 
thus-obtained residue is chromatographed on 950 g of 
silica gel with methylene chloride/hexane, methylene 
chloride and a 95:5 mixture of methylene chloride and 
isopropanol as the elution agent, whereby there are 
obtained 45.3 g of tert.-butyl [6-[3-(l-methylvinyl)-2- 
oxo-l-benzimidazolinyl]hexyl]carbamate as an oil. 

5.3 g (121 mmol) of a 55% sodium hydride dispersion 
in mineral oil are washed oil-free with hexane and sub¬ 
sequently covered with 100 ml of dimethylformamide. 
To this suspension are added dropwise at room temper¬ 
ature 45.0 g (121 mmol) of tert-butyl [6-[3-(l-methyl- 
vinyl> 2 -oxo- l-benziiniaazolinyl]hexyl]carbamate and 
the reaction mixture is stirred at this temperature for 90 
minutes. Subsequently, 9.0 ml (155 mmol) of methyl 
iodide in 50 ml of dimethylformamide are added drop- 
wise at 10* and the reaction mixture is stirred at 10* for 
1 hour and at room temperature for 16 hours. Thereaf¬ 
ter, the reaction solution is poured into 800 ml of ice- 
water and extracted with 600 ml of methylene chloride. 
The extract is washed with water, dried over potassium 
carbonate and evaporated. The thus-obtained residue is 
chromatographed on 500 g of silica gel with hex¬ 
ane/ethyl acetate (4:1 and 1:1), whereby there are ob¬ 
tained 39.1 g of tert-butyl methyl [6-[3-( 1-methylviny 1)- 
2-oxo-l-benzimidazolinyl]hexyi]carbamate as an oil 

38.8 g (100 mmol) of the last-named compound are 
dissolved in 300 ml of absolute ethanol treated while 
stirring with 40 ml of concentrated aqueous hydrochlo¬ 
ric acid and heated to reflux for 75 minutes. After cool¬ 
ing to 40* the reaction mixture is concentrated under 
reduced pressure and poured into 500 ml of ice-water. 
The aqueous phase is adjusted to pH 8-9 by the addition 
of concentrated aqueous aTn-mrmia solution and ex¬ 
tracted with 600 mi of methylene chloride. The extract 
is washed with water and subsequently discarded. The 
combined aqueous phases are adjusted to pH 10-11 with 
3N aqueous sodium hydroxide solution and extracted 
six times with 150 ml of methylene chloride/iso¬ 
propanol (4:1) each time. The combined extracts are 
dried over potassium carbonate and evaporated, 
whereby there are obtained 21.6 g of l-[6-(me- 
thylamino)hexyl]-2-benzimidazolinone as an oil. 

EXAMPLE 18 

In analogy to Example 17, by reacting [lS,2S]-2-(6- 
fluoro- l,2,3,4-tetrahydro-2-hydroxy-l-isopropyl-2- 
naphthyl)ethyl p-toluenesulphonate and l-methyl-3-{6- 
(methylamino)hexyl]-2-benrimidazolinone there is ob¬ 
tained l-[6-[[2-[pS,2S]-6-fluoro-l,2,3,4-tetrahydro-2- 
hydroxy-l-isopropyl-2-naphthyi]ethyl]methylaxziino]- 
hexyl]-3-methyl-2-bcnzimidszoliiione as an oil. 

TTie l-methyl-3*[6-(methylamino)hexyl]-2-ben- 
nmidirolinone used as the starting material was pre¬ 
pared as follows: 

A solution of 9.7 g (44.5 mmol) of di-tert-butyl dicar¬ 
bonate in 50 ml of methanol is added dropwise at room 
temperature to 10.0 g (40.4 mmol) of l-[6-(me- 
thylasuno)hexyl]-2-benzimidazoimone in 150 ml of 
methanol and the reaction mixture is stirred at room 
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temperature for 16 hours. Thereafter, 6.9 ml (49.5 
mmol) of triethylamine and a further 9.7 g of di-tert.- 
butyl dicarbonate in 50 ml of methanol are added and 
the mixture is stirred at room temperature for a further 
16 hours. Thereafter, the reaction mixture is poured into 
200 ml of water and extracted with 400 ml of methylene 
chloride. The extracts are washed with water, dried 
over potassium carbonate and evaporated, whereby 
there are obtained 14.1 g of tert-butyl methyl [6-(2-oxo- 
l-benzimidazolinyl)hexyl]carbamate as an oil. 

2.6 g (59.6 mmol) of a 55% sodium hydride dispersion 
in mineral oil are washed oil-free with hexane and sub¬ 
sequently covered with 30 ml of dimethylformamide. 
To this suspension are added dropwise at room temper¬ 
ature within 20 minutes 13.8 g (39.7 mmol) of tert-butyl 
methyl [6-(2-oxo- l-beozimidazolinyl)hexyl]carbamate 
in 90 ml of dimethylformamide. After stirring at room 
temperature for 90 minutes, 6.2 ml (99.3 mmol) of 
methyl iodide in 30 ml of dimethylformamide are added 
dropwise at room temperature and the reaction mixture 
is stirred at this temperature for a further 16 hours. For 
the work-up, the mixture is poured into 200 ml of water 
and extracted with 300 ml of methylene chloride. The 
methylene chloride extract is washed with water, dried 
over potassium carbonate and concentrated. The resi¬ 
due is chromatographed on 110 g of silica gel with 
methylene chloride and methylene chloride/iso¬ 
propanol (99:1 and 98:2), whereby there are obtained 
9.0 g of tert-butyl methyl [6<3-tnethyl-2-oxo-l-ben- 
zxmidazolinyl)hexyl]carbamate as an oil. 

In analogy to Example 17, last paragraph, from the 
compound obtained above there was obtained 1-meth- 
yl-3-[6-(methylamino)hexyl]-2-benzimidazolinone as an 
oiL 

EXAMPLE 19 

In an analoqous manner to that described in Example 
17, by reacting [lS,2S]-2-(6-fluoro-l,2,3,4-tetrahydro-2- 
hydroxy-1 -isopropyl-2-naphthyl)ethyl p-toluenesul- 
phonate and l-[p-[4-(methylammo)butyl]phenyl- 
jimidazole there was obtained [lS,2S]-6-fluoro-l,2,3,4- 
tetrahydro-1 -isopropyl- 2-(2-[[4-(p-(iznidazol-1- 

yl)phenyl]butyl]methylamino]ethyl]-2-naphtludenol as 
an oil. 

The 1 -{p-{4-(niethyiamino)buty l]phenyl]imidazole 

used as the starting material was prepared as follows: 

(a) 53.1 g (116 mmol) of (2-(m-dioxan-2-yl)ethyl]tri- 
phenylphosphonium bromide are suspended in 160 ml 
of tetrahydroftiran and treated at —25* within 15 min¬ 
utes with 77.3 ml (116 mmol) of n-butyllithium solution 
(about 1.5M in hexane). Thereafter, the mixture is 
stirred at *25* far 15 minutes. Subsequently, 10 ml of a 
mixture of tetrahydroftiran and l,3-dhnethyi-3,4,5,6-tet- 
rahydro-2-(lH)-pyrimidinone (1:1) are added, the mix¬ 
ture is stirred at —25* for a further 5 minutes and then 
treated within 30 minutes at — 25* with 20 g (116 mmol) 
of p-(imidazol-l-yl>benzaldehyde in 150 ml of tetrahy- 
droftuan/l,3-dimethyl-3,4,5,6-tetnhydro-2-(lH)- 
pyrimidinone (1:1). After completion of the addition the 
reaction mixture is warmed to room temperature and 
stirred at this temperature for 15 minutes. Thereafter, 
the reaction mixture is poured into 11 of ice-water and 
extracted with 600 ml of methylene chloride. The meth¬ 
ylene chloride extract is washed with water, dried over 
magnesium sulphate and evaporated. There are thus 
obtained 42^ g of a semi-crystalline product which is 
dissolved in 600 ml of methanol and hydrogenated ex¬ 
haustively in the presence of 18 g of palladium-on-car- 
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bon (5%). After filtering off the catalyst and evapora¬ 
tion of the filtrate there are obtained 36.6 g of a semi¬ 
crystalline residue which, in turn, is dissolved in 700 ml 
of methanol, treated with 22.4 g of p-toluenesulphonic 
5 acid monohydrate and heated to reflux for 2.5 hours. 
After cooling to room temperature the pH value is 
adjusted to 7 with 36 g of sodium carbonate, the reac¬ 
tion mixture is evaporated, the residue is poured into 
500 ml of water and extracted with 600 ml of methylene 
1° chloride. The methylene chloride extract is washed 
with water and saturated sodium chloride solution, 
dried over magnesium sulphate and evaporated, 
whereby there are obtained 36.1 g of a semi-crystalline 
residue. This is dissolved in 400 ml of tetrahydroftiran, 
^ treated with 110 ml of 3N aqueous hydrochloric acid, 
stirred at room temperature for 3 hours and subse¬ 
quently concentrated under reduced pressure. Thereaf¬ 
ter, the reaction mixture is poured into 500 ml of ice- 
water and extracted three times with 200 ml of ether 
20 each time. The aqueous phase is subsequently adjusted 
to pH 9 with potassium carbonate and extracted with 
600 ml of methylene chloride. The methylene chloride 
extract is washed with water, dried over potassium 
^ carbonate and evaporated. The residue is chromato- 
3 graphed on 240 g of silica gel with methylene chloride 
and 0-5% isopropanol as the elution agent There are 
thus obtained 13.2 g (53 %) of 4-[p-(imidazol-1- 
yl)phenyl]butanal as an oiL 

30 O’) 8 (558 mmol) of methylamine hydrochloride 

are dissolved in 200 ml of methanol and thereupon 
treated with 45.8 g (558 mmol) of sodium acetate and 
3.9 g (62.1 mmol) of sodium cyanoborohydride. The 
reaction mixture is stirred at room temperature for 15 
35 minutes and thereafter 1105 g (56.24 mmol) of 4-[p- 
(imidazol-1 -yl)pheny ljbutanal in 40 ml of methanol are 
added dropwise at room temperature within 15 minutes 
and the reaction mixture is stirred at room temperature 
for 3 hours. Thereafter, the reaction mixture is concen- 
40 trated under reduced pressure, the residue is poured 
into 11 of ice-water and extracted with 800 ml of methy¬ 
lene chloride. The organic extract is washed with wa¬ 
ter, dried over magnesium sulphate and evaporated. 
The residue obtained is chromatographed on 100 g of 
45 * silica gel with methylene chloride/lsopropanol/aque- 
ous, 25% ammonia (160:40:1 and 7:36.3, respectively), 
whereby there are obtained 3.8 g (29%) of l-[p-[4-(me- 
thylamino)butyI]phenyl]iinidazole as an oil 

M EXAMPLE 20 

In an analogous manner to that described in Example 
15, by reacting [lS,2S]-2-(6-fluoro-1,2,3,4-tetrahydro- 
2hydroxy- l-isopropyl-2-naphthyl)ethyl p-toluenesul- 
phonate and l-[4-(methyUmino)butyl]-2-ben2rmidazoli- 
55 none there was obtained l-[4-[[2-[[lS,2S]-6-{luoro-l,2 
3,4-tetrahydro-2-hydroxy-1 -iaopropyl-2-naphthyl]e- 
thyl]methylamino]butyll-2-benzimidazolinone as an oil. 

The 1 -[4-(methyUmri&o)botyl]-2-benzimidazolinone 
used as the starting material was prepared as follows: 
60 In analogy to Example 17, from 4<methyiamino)-1 - 
butanol there was obtained tert-butyl methyl [4-[(me- 
thylsulphonyl)oxy]butyI]carbamate as an oil which was 
then converted into tert-butyl methyl [4-[3-( 1-methyl- 
vinyl)-2-oxo-l-benzimidazoli&yl]butyl]carbamate. This 
65 compound, likewise obtained as an oil, was then con¬ 
verted, again in analogy to Example 17, into l-[4-(me- 
thylamino)butyl]-2-benzimidazoLinone which was again 
obtained as an oiL 
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EXAMPLE 21 

In an analogous manner to that described in Example 
17, by reacting [lS^S]-2-(6-nuoro-l,2 f 3,4-tetrahydro-2- 
hydroxy -1 -isopropyl- 2 -naphthyl)ethyl p-toluenesul- 5 
phonate and l-isopropyl«3-[4-(methylamino)butyl]-2- 
benzimidazolinone there was obtiined l-[4—([2-[[ 1 S,2S]- 
6 -fluoro 1 , 2 ,3,4-tetrahydro2-hydroxy -1 - isopropy 1 - 2 - 
naphthyl]ethyl]methylamino]butyl]-3-isopropyl-2-ben- 
zimidazolinone as an oil. 10 

The I -isopropyl-3-[4-(methylamino)butyl]-2-ben- 

zimidazolinone used as the starting material was pre¬ 
pared as follows: 

8.14 g (22.6 mmol) of tert-butyl methyl [4-[3-(l- 
methyivinyl)- 2 -oxo- l-benzimidazolinyl]butyl]carba- 15 

mate are dissolved in 80 ml of methanol and, after the 
addition of 1.6 g of palladium-on-carbon ( 5 %), hydro¬ 
genated for 4 hours. Thereupon, the reaction mixture is 
filtered and evaporated, whereby there are obtained 8.3 
g of tert-butyi methyl [4-(3-isopropyl-2*oxo- 1-ben- 20 
zimidazoiinyl)butyl]carbamate as an oil. This is con¬ 
verted in analogy to the last paragraph of Example 17 
into 1 -isopropyl-3-[4-<methylaxnino)butyl]-2-be&- 

zimidazolinone which is likewise obtained as an oil. 

EXAMPLE 22 1S 

In an analogous manner to that described in Example 
17, by reacting (lS,2S]-2-(6-fluoro-l,2 t 3,4-tetrahydro-2- 
hydroxy-l*isopropyl- 2 -naphthyl)ethyl p-toluenesul- 
phonate and l-butyl-3-[6-(methylamino)hexyl]-2-ben- 30 
zimidazolinone there was obtained l-[6-[[2-([lS,2S]-6- 
fluoro- l,2,3,4-tetrahydro-2-hydroxy-1-isopropyl- 2 - 
naphthyi]ethyl]methylamino]hexyl]-3-butyl-2-ben- 
zimidazolinone as an oil 

The l-butyl-3-[6-(methylamino)hexyl]-2-ben- 35 
zimidazolinone used as the starting material was pre¬ 
pared as follows: 

In analogy to Example 18, from tert-butyl methyl 
[ 6 -( 2 -oxo- l-benzimidazolinyl)hexyl]carbamate and 
butyl iodide there was obtained tert-butyl methyl [ 6 -( 3 - 40 
butyl- 2 -oxo-l-benzimidazolinyl)hexyl]carbaznate as an 
oil. This compound was converted in analogy to Exam¬ 
ple 17 into l-butyl-3-{6-(methylamino)hexyl]-2-ben- 
zimidazolinone which was likewise obtained as an oiL 

EXAMPLE 23 45 

In an analogous manner to lhat described in F.TntnpU 
17, by reacting [lS^S]-2-(6-fluoro-l l 2,3,4-tetrahydro-2- 
hydroxy-l-isopropyl- 2 -naphthyl)ethyl p-tolueaesul- 
phonate and l-( 2 -morpholinoethyl)- 3 -{ 6 -(ni&* 50 
thvlammo)h€!¥yl]»2«ha!nrimirt»Tnlitir>^f there was ob¬ 
tained IS,2S>6-fluoro-1,2,3,4-tetrahydro-2- 

hydroxy-l-isopropyl- 2 -naphthyl]ethyl]methylaminoj- 
heryl]-3.ft.mQrpholhiOethy as 

an oiL 55 

The 1 -(2-morpholinoediyl)-3-[6-{methylamino)hex- 
yl]- 2 -benzunidazolinone used as the starting material 
was prepared as follows: 

9.0 g (25.9 mmol) of tert-butyl methyl [6^2-oxo-l- 
b enzimidaz olinyl)hexyl]carbamate are dissolved in 250 60 
ml of methanol and treated with 35 g (259 mmol) of 
potassium carbamate, 0.5 g of potassium iodide and 
portionwise with 16.9 g (90.6 mmol) of chloroethylmor- 
pholine hydrochloride. Thereafter, the reaction mixture 
is heated to reflux for 16 hours. After cooling the reac- 65 
tion mixture is poured into 11 of ice-water and extracted 
with 800 ml of methylene chloride. The extract is 
washed with water, dried and concentrated. The resi- 
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due is dissolved in 50 ml of ether and extracted in each 
case once with 15 ml and 5 ml of 3N methanesulphonic 
acid in water and once with 5 ml of water. The com¬ 
bined aqueous phases are adjusted to pH 8-9 With am¬ 
monia and extracted three times with 100 ml of methy¬ 
lene chloride each time. The combined extracts are 
washed with water, dried over potassium carbonate and 
evaporated, whereby there are obtained 7.8 g (65.4%) 
of tert.-butyl methyl (6-[3-(2-morpholinoethyl>2-oxo-l- 
benzimidazolinyl]hexyl]carbamate as an oil. 

This was then converted, likewise in analogy to Ex¬ 
ample 17, into K2-morpholinoethyl)-3-[6-(me- 
thylamino)hcxyl]- 2 -bcnamidazolinone dihydrochlor¬ 
ide, m.p. 229*-232*. 

EXAMPLE 24 

In an analogous manner to that described in Example 
17, by reacting [lS,2S]-2-(6-fluoro-l,2,3,4-tetrahydro-2- 
hydroxy -1 -isopropy l- 2 -naphthyl)ethyl p-toluenesul- 
phonate and l-benzyl-3-[4-(inethylaniino)butyl]-2-ben- 
rimidazolinone there was obtained l-benzyl- 3 -[ 4 -[[ 2 - 
[[ 1 S,2S]-6-fluoro- 1 .2,3,4-tetrahydro-2-hydroxy -1 -iso- 

propyl- 2 -naphthyl]ethyI]methylaniino]butyl]- 2 -ben* 

zimidazolinone as an oil. 

The l-benzyl-3-[4-(methylamino)butyl]-2-ben- 
zimidazolinone used as the starting material was pre¬ 
pared in analogy to Example 18 from l-[4-(me- 
thylamino)butyl]- 2 -benziinidazolinone via tert-butyl 
methyl [4-(2-oxo-1 -benzimidazolinyl)butyl]carbamate. 

EXAMPLE 25 

In an analogous manner to that described in Example 
17, by reacting [lS,2S]-2-(6-fluoro-l,2,3 f 4-tetrahydro-2- 
hydroxy -1 -isopropy l- 2 -naphthyl)ethyl p-toluenesul- 
phonate and l-[4-(methylanimo)butyl]-3-(2-pyridylme- 
thyl)- 2 -benzimidazolmone there was obtained l-[ 4 -[[ 2 - 
[[lS ( 2S]-6-fluoro-l,2,3,4-tetrahydro-2-hydroxy-l-iso- 
propyl- 2 -naphthyl]ethyl]methylamino]butyl]- 3 -( 2 - 
pyridylmethyl)- 2 -benzimidazolinone as an oil 
The l-[4-(methylaimno)butyl]-3-(2-pyridylmethyl)-2- 
b enzimiriar olinone used as the starting material was 
prepared in analogy to Example 18 from tert-butyl 
methyl [4-(2-oxo-l-benzimidazolinyl)butyl]carbamate. 

EXAMPLE 26 


In an analogous manner to that described in Example 
15, by reacting [lS^S]-2-(6-fluoro-l,2,3 ( 4-tetrahydro-2- 
hydroxy- l-isopropyl- 2 -naphthyl)ethyl p-toluenesul- 
phonate and l,3-dihydro-3-[6-(methyla&imo)hexyl]-2H 
-imidazo(4,5-c]pyridin-2-one there was obtained 3 -[ 6 - 
H2-{[lS,2S]-6-fluoro- 1 ,2,3,4-tetrahydro-2-hydroxy -1 - 
isopropyl-2-naphthyl]ethyl]methylamino]hexyl]-l,3- 
dihydro-2H-umdazo[4.5-c]pyridin-2-one as an oil. 

The l,3-dihydro-3-[6-(methylamino)hexyl]-2H- 
imidazo(4.5-c]pyridin-2-one used as the starting mate¬ 
rial was prepared as follows: 

In an analogous manner to that described in Example 
17, from 6 -(methyiamino )-1 -hexanol there was obtained 
tert-butyl methyl ( 6 -hydroxyhexyl)carbamate as an oil 
which was then converted via tert-butyl methyl [ 6 - 
[(methylsulphonyl)oxy]hexyl] carbamate, likewise ob¬ 
tained as an oil, into tert-butyl methyl [ 6 -[l-(l-methyl- 
vinyl)-l, 2 -dihydro- 2 -oxo- 3 H-imidazo[ 4 , 5 -c]pyridin- 3 - 
yl]hexyl]carbamate; the product was again obtained as 
an oil. 

12.2 g (31.4 mmol) of the last-named compound are 
dissolved in 100 ml of ethanol, treated with 13 ml of 
concentrated aqueous hydrochloric acid and heated to 
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reflux for 40 hours. Thereafter, the mixture is adjusted 
to pH 9-10 with dilute aqueous sodium hydroxide solu¬ 
tion while cooling with ice, the reaction solution is 
saturated with sodium chloride and extracted continu¬ 
ously with chloroform for 16 hours. The extract is dried 
over potassium carbonate and evaporated, whereby 
there are obtained 7.2 g (92%) of l,3-dihydro-3-[6-(me- 
thylamino)hexyl]-2H-imidazo[4,5-c]pyridin-2-one as an 
oil which is processed without further purification. 

EXAMPLE 27 
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[1 S,2S]-2-[2-[[4-(3-benzyl-2-oxo-1 -benzimidazolinyl)- 
butyl]methylamino]ethyl]-6-fluoro- 1 , 2 ,3,4-tetrahy¬ 
dro* l-isopropyl-2-naphthyl methoxyacetate hydro¬ 
chloride, [a]^o=-h25.6* (c = l%; methanol); 

5 [1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-(2- 
[methyl-[4-[2-oxo-3-(2-pyridylmethyl)-1 -ben- 
zimidazolinyl]butyi]amino]ethyl]-2-naphthyl methox¬ 
yacetate dihydrochloride, [a]/^ 0 =-f-23.3 # (c= 1%; 
methanol). 

10 EXAMPLE 30 


The following compounds were prepared in an analo¬ 
gous manner to that described in Example 16: 

[ 1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -i$opropyl-2-[2- 
[methyl-[6-(2-oxo- l-benzimidazolinyl)hexyl]amino]e- 15 
thylJ-2-naphthyl methoxyacetate hydrochloride, 
Mz?°=+27.8* (c=1%; methanol); 
[lS,2S]-6-fluon>l,2,3,4-tetrahydro-l-isopropyl-2-[2- 
[methyl-[4-(2-oxo-l-benzimidazolinyl)butyi]axmno]e- 
thyl]-2-naphthyl methoxyacetate hydrochloride, 20 
[a]^°=+28.7* (c=l%; methanol); 

[ 1S, 2S}-2-[2-{[6-{ 1,2-dihydro-2-oxo*3H-imidazo[4,5- 
c]pyridin-3-yI)hcxyl}methylamino]ethyl]-6-fluoro- 
1,2,3,4-tetrahydro- l-isopropyl-2-naphthyi methox¬ 
yacetate dihydrochloride, [a]*) 20 -*+26.0* (c«l%; 25 
methanol). 


1.3 g (3.1 mmol) of [lS,2S>2-{2-[[3-(2-ben- 
zimidazolyl)propyi]methylainwo]ethyl]-6-fluoro- 
1,2,3,4-tetrahydro-l-isopropyl-2-naphthalenol in 10 ml 
of dimethylformamide are treated at room temperature 
with 0.19 g (1,53 mmol) of 4-dimethylaminopyridine, 
1.7 ml (12.3 mmol) of triethylamine and a solution of 
0.96 ml (9.24 mmol) of isobutyryl chloride in 5 ml of 
dimethylformamide and stirred at room temperature for 
2 hours. Thereafter, the reaction mixture is poured into 
20 ml of ice-water, treated with 10 ml of IN aqueous 
sodium hydroxide solution, stirred at 0* for 10 minutes 
and extracted with 100 ml of methylene chloride. The 
extract is washed with water, dried over potassium 
carbonate and evaporated. The thus-obtained product is 
dissolved in 20 ml of methanol, treated with 1.5 ml of 
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4.6 g (9.3 mmol) of l-[6^[2-[[lS^S]-6-fluoro-lA3,4- 
tetrahydro-2-hydroxy-l-isopropyl-2-naphthyI]ethyl]- 30 
methylamino]hexyl]-3-methyl-2-benzimidazolinone are 
dissolved in 15 ml of methylene chloride, treated with 
1.9 ml of pyridine and 6.2 g (38 mmol) of methoxyacedc 
anhydride and stirred at room temperature for 20 hours. 
Thereafter, the mixture is treated with 45 ml of IN 35 
aqueous sodium hydroxide solution while cooling with 
ice and stirred at 10M5" for 1 hour. The reaction mix¬ 
ture is subsequently poured into 400 ml of ice-water and 
extracted with 600 ml of methylene chloride. The ex¬ 
tract is washed with water, dried over potassium car- 40 
bonate, evaporated, treated with one equivalent of hy¬ 
drochloric acid in ethanol and evaporated. There are 
thus obtained 5.3 g of [lS^S]-6-ftuoro-1^,3,4-tetrahy¬ 
dro-l-isopropyl-2-[2-[methyl-[6-(S-methyl-2-oxo-1-ben- 
zimidazolinyl)hexyl]amino]ethyl]-2-naphthyl methox- 45 
yacetate hydrochloride, +27.1* (c=l%; meth¬ 

anol). 

EXAMPLE 29 

The following compounds were manufactured in 50 
analogy to Example 28: 

[lS,2S]-6-fluoro-i2,3,4-tetrahydro-l-isopropyl-2-[2-[[4- 
[p-(imidazot l-yl^)henyl]butyl]methylamino]ethyl]- 
2-naphthyi methoxyacetate oxalate (1:1), 

+ 27.6* (c ~ 1 %; methanol): 55 

[ l S ,2S]-6-fluaro-1 A3,4-tetrahydro-1 -isopropyl-2-[2- 
[methyl-[4-(3-i$opropyl-2-oxo-1 -benzimidazolinyl)- 
buty1]axnino]ethyl]-2-naphthyl methoxyacetate hy¬ 
drochloride, [a]}) 20 =+27.6* ( c *l%; methanol); 
[!S,2S]-6-fl\ioro-1,2,3,4-tetrahydro-l*isopropyl-2-[2- 60 

[methyl-[6-(3-butyl-2-oxo-l-ben2imidazoluiyi)hexyl- 
]amino]ethyl]-2-naphthyl methoxyacetate hydrochlo¬ 
ride, [aji) 20 o+26.4* (c»l%; methanol); 

[1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1-isopropyl-2-[2- 
[methyl-[6-[3-(2-morpholinoethyl)-2-oxo-l-ben- 65 

zimidazolinyl]hexyl]amino}ethyl]-2-naphthyl me¬ 
thoxyacetate dihydrochloride, [alo 20 - +22.4* 
(c=l%; methanol); 


IN aqueous sodium hydroxide solution, stirred at room 
temperature for 1 hour, poured into 50 ml of water 
extracted with 100 ml of methylene chloride. The ex¬ 
tract is washed with water, dried over magnesium sul¬ 
phate and evaporated. The residue is chromatographed 
on 30 g of silica gel with methylene chloride and 1-20% 
isopropanol and on 20 g of silica gel with methylene 
chloride/isopropanol/25 % aqueous ammonia (9:1:0.1). 
There are thus obtained 360 mg (21%) of [lS,2S]-2-[2- 
[[3-(2-benzimidazolyl)pxopyl]methylamino]ethyi]^6- 
fluoro-1,2,3,4-tetrahydro- l-isopropyl-2-uaphthyl isobu¬ 
tyrate dihydrochloride. 

EXAMPLE 31 

A solution of 2.32 g (0.005 mol) of [lS,2S]-6-f]uoro- 
1,2,3,+tetrahydro-l-isopropyl-2-[2-[methyl-(5-{l-meth- 
yl-2-benzinudazolyl)pentyl]amino]ethyl]-2-naph- 
thalenol and 0.6 g (0 005 mol) of phenyl isocyanate in 5 
ml of toluene is treated with 7.5 mg of tin(U) 2-ethyl- 
bexanoate and heated to 100* for 15 hours. After con¬ 
centration under reduced pressure the oily residue is 
chromatographed on 160 g of silica gel with methanol/- 
methylene chloride (3:2) as the elution agent The oily 
product obtained is dissolved in methylene chloride and 
treated with an excess of hydrogen chloride in ether. 
There are obtained 2.15 g (65%) of [lS,2S]-6-fluoro- 
l ,2,3,4-tetrahydro-1 -isopropy l-2-[2-[methy l-{5-(l -meth- 
yl-2-benzimidazolyl)pentyl]ainmo]ethyl]-2-naphthyl 
carbamlate dihydrochloride, m.p. 157*-160*, as a co¬ 
lourless crystalline powder. 

EXAMPLE 32 

The following compounds were obtained in an analo¬ 
gous manner to that described in Erampte 31: 

[ 1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-[2- 
[melhyl-[5-( l-methyl-2-benzimidazolyl)pentyl- 
]amino]ethyl]-2-naphthyl butylcarbamate dihydro¬ 
chloride, m.p. 156M58*; 

[1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-[2- 
[methyl-[5-{ l-methyl-2-benzimiday.olyl)pentyl- 
]amino]ethyl]-2-naphthyl benzylcarbamate dihydro¬ 
chloride, m.p. 132*-136*; 
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[ 1 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-[2- 
[methyl[5-( 1 -methy l-2-benzimidazolyl)pcntyl- 
]amino]ethyl]-2-naphthyl p-chlorocarbanilate dihyd¬ 
rochloride, m.p. 159*—163*. 

EXAMPLE 33 5 

A mixture of 4.67 g (11.5 mmol) of (lS,2S]-2-(6- 
fluoro-1,2,3,4-tetrahydro-2-hydroxy« l-isopropyl-2- 
naphthyl)ethyl p-toluenesulphonate, 3.3 g (11.5 mmol) 
of l-methyl-2-[3-(methylamino)propyl]-4.5- 10 

diphenylimidazole and 1.3 g (11.3 mmol) of N-cthyl- 
diisopropylamine is stirred at 100* for 1 hour. The 
cooled mass is partitioned between water and methy¬ 
lene chloride and the organic phase is washed with a 
saturated solution of sodium chloride, dried over so- 13 
dium sulphate and concentrated to dryness. The resid¬ 
ual oil is chromatographed on 400 g of silica gel with 
methylene chloride/methanol (4:1) as the elution agent 
The purified condensation product (3.3 of oil) is dis¬ 
solved in 13 ml of methoxyacetic anhydride, treated 20 
with 0.83 ml of pyridine and the solution is stirred at 70* 
for 2 hours. The cooled reaction mixture is partitioned 
between 400 ml of methylene chloride and 400 ml of 3N 
aqueous sodium hydroxide solution and the mixture is 
stirred intensively at room temperature for 13 minutes. 23 
The separated aqueous phase is again extracted with 400 
ml of methylene chloride, the combined extracts are 
washed with a saturated aqueous solution of sodium 
chloride, dried over sodium sulphate and concentrated 
to dryness. The oily residue is chromatographed on 330 30 
g of silica gel with methylene chloride/methanol (9:1) 
as the elution agent The oil obtained from the homoge¬ 
neous fractions is dissolved in ethyl acetate and treated 
with an excess of hydrogen chloride in ether. The crys- 
tallizate is filtered off, washed with ether and dried. 33 
There are obtained 4.0 g (51%) of [lS,2S]-6-fluoro- 
1 ^2,3,4-tetrahydro-l -isopropyl-2-[2-[[3-(l -methyl-4,5- 
diphenylimidazol-2-yl)propyl]methylamino]ethyl]-2- 
naphthyl methoxy acetate dihydrochloride, rap. 

183*-189*, as an almost colourless crystalline powder. 40 
The l-methyl-2-[3-(methyiamino)propyl]4,5- 
diphenylimidazole used as the starting material was 
prepared as follows: 

3.2 ml (0.024 mol) of isobutyl chloroformate are 
added dropwise at —3* to a solution of 7.0 g (0.024 mol) 45 
of 4,5-diphenylinridaxok-2-propionic add and 3.36 ml 
(0.024 mol) of triethylamine in 80 ml of dimethylform- 
amide. After stirring at 0*-5* for 30 minutes 1.64 g 
(0.024 mol) of methylamine hydrochloride and 3 J6 ml 
(0.024 mol) of triethylamine in 32 ml of dimethylform- 50 
a mi de and 1.65 ml of water are added. The temperature 
is then left torise to room temperature and the mixture 
is stirred for a further 20 hours. After concentration 
under reduced pressure the residue is boiled up in 250 
ml of methanol and treated with 3.6 ml (0.024 mol) of 33 
l,8-diazabicyclo[5.4.0]undec-7-ene (DBU), whereby a 
clear solution results. 4.8 g of N-methyl-4.5- 
diphenylimidazole-2-propionamide, m.p. 193*-200* 
(dec.), result by cooling in an ice-bath. From the mother 
liquor there are obtained by concentration and treat- 60 
ment with water a further 2 g of the product, m.p. 
l95*-200*. Total yield: 6.8 g (93%). 

9.15 g (0.03 mol) of N-methyl-4,5-diphenylimidazole- 
2-propionamide are added portionwise to a stirred sus¬ 
pension of 23 g (0.06 mol) of lithium aluminium hydride 63 
in 160 mi of tetrahydrofuran and the mixture is subse¬ 
quently heated to reflux for 4 hours. At 5M0* there are 
added dropwise thereto 6 ml of water, then 9 ml of a 
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10% solution of potassium hydroxide and again 6 ml of 
water. The precipitate is filtered off and boiled up three 
times with 50 ml of tetrahydrofuran each time. The 
combined filtrates are washed with a saturated aqueous 
solution of sodium chloride, dried over sodium sulphate 
and concentrated to dryness under reduced pressure. 
The oily residue is chromatographed on 200 g of silica 
gel firstly with chloroform/ethanol (9:1) and then with 
methanol as the elution agent. The first fractions which 
are eluted homogeneous give, after evaporation and 
tritutation with ether, t.2 g of starting material. The 
following fractions which are eluted homogeneous 
yield, after the same treatment, 5.3 g (73%) of 2-[3-(me- 
thylamino)propyl]-4 t 5-diphenylimidazole in the form of 
colourless crystals, m.p. 110*-U3\ 

A solution of 5.25 g (0.018 mol) of 2-[3-(me- 
thylamino)propyl]-4,5-diphenylimidazole and 3.8 mi 
(0.028 mol) of benzyl chloroformate in 38 ml of dimeth- 
ylformamide is treated with 3 g of finely ground dry 
potassium carbonate and thereupon stirred intensively 
at room temperature for 1 hour. The inorganic salts axe 
then filtered off, washed with methylene chloride and 
the filtrate is concentrated to dryness under reduced 
pressure. The oily residue is chromatographed on 300 g 
of silica gel with ethyl acetate as the elution agent. The 
homogeneous fractions give, after evaporation and trit¬ 
uration of the residue with hexane, 6.5 g (85%) of 2-[3- 
(N-benzyloxycarbonylmethylamino^ropyl]-^- 
diphenylunidazole in the form of colourless crystals, 
m.p. 105*—108*. 

A solution of 6.4 g (0.013 mol) of 2-[3-(N-benzylox- 
ycarbonylmethylamino)propyl]-4 t 5-diphenylixnidazole 
in 120 ml of dimethylformamide is treated at 15*-20* 
under argon with 0.018 mol of sodium hydride (0.8 g of 
a 35% dispersion in mineral oil) and thereupon stirred at 
room temperature for a further 30 minutes. A solution 
of 1.85 ml (0.03 mol) of methyl iodide in 10 ml of di¬ 
methylformamide is added thereto at l5*-20* within 15 
minutes and the mixture is stirred at room temperature 
for a further 3 hours. After concentration under re¬ 
duced pressure the residue is partitioned between ice- 
water and ethyl acetate. The organic phase, dried over 
sodium sulphate, is evaporated and the residual oil is 
chromatographed an 100 g of silica gel with ethyl ace¬ 
tate as the elution agent The 2-{3-(N-benzyloxycar- 
bonylmcthylamino)propyl]-l-methyl-4,5- 
diphenylimidazole (6.4 g of oil) obtained is dissolved in 
300 ml of methanol and hydrogenated at room tempera¬ 
ture and normal pressure in the presence of 1 g of 5% 
palladium-on-active charcoal The product isolated in 
the usual manner, is chromatographed on 70 g of silica 
gel with methanol/concentrated ammonium hydroxide 
(100:1) as the elution agent There are obtained 2.95 g 
(64%) of l-methyl-2-[3-(methylamino)propyl]-4.5- 
diphenylimidazoie as a thick oiL 

EXAMPLE 34 

In an analoqous manner to that described in Example 
33, [ 1 S,2S]-2-{6-fluoro-1,2,3,4-tetrahydro-2-hydroxy-1 - 
isopropyl-2-naphthyl)ethyi p-toluenesulphonate is re¬ 
acted firstly with 2-[3-(methylammo)propyl]-4,5- 
diphenylimidazole and then with methoxy acetic anhy¬ 
dride. There is obtained (lS,2S]-6-fiuoro-1,2,3,4-tet- 
rahydro- l-isopropyl-2-[2-[[3-(4,5-diphenylimidazol*2. 
yl)propyi]methylamino]ethyl]-2-naphthyl methoxyace- 
t&te dihydrochloride, m p. 160*-164*, as a colourless 
crystalline powder. 
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EXAMPLE 35 

In an analogous manner to that described in Example 
33, [lS,2S]-2-(6-fluoro-l,2,3,4-tetrahydro-2-hydroxy-l- 
isopropyl*2-naphthyl)ethyl p-toluenesulphonate is re¬ 
acted firstly with 2-[4-[(methylamino)methyl]benzyl]-l- 
methyl-benzimidazole and then with methoxyacetic 
anhydride. There is obtained [lS,2S]-6*fluoro-l,2,3,4- 
tetrahydro-1 -isopropyl-2-[2-[[4-{(l-methyl-2-benzun- 
dazolyl)methyl]benzyl]methylamino]ethyl]-2-naphthyl 
methoxyacetate dihydrochloride, m.p. 130*-134*, as an 
almost colourless crystalline powder. 

The 2-[4-{(methylamino)methyl]benzyl]-l-methyl- 
benzimidazole used as the starting material was pre¬ 
pared as follows: 

A mixture of 30 g (0.277 mol) of o-phenylenediamine 
and 150 g of polyphosphoric acid ester (ppE) is heated 
to 120*. When the diamine has dissolved, 33 g (0.205 
mol) of p-cyanophenylacetic acid are added thereto in 
one portion and the mixture is heated to 120* for a fur¬ 
ther 20 minules. After cooling to room temperature the 
viscous tmm is treated with about 11 of water and made 
weakly basic with solid sodium hydrogen carbonate. 
The mixture is extracted with methylene chloride and 
the extract is washed with water, dried over sodium 
sulphate and evaporated to dryness. Recrystallization of 
the residue from methylene chloride/ethyl acetate gives 

29 g (60%) of 2-(p-cyanobenzyl)benzimidazole, m.p. 
201*-203\ as a colourless crystalline powder. 

A solution of 21.9 g of 2-(p-cyanobenzyI)ben- 
zimidazole in a mixture of 140 ml of methanol and 140 
ml of liquid ammonia is hydrogenated at roam tempera¬ 
ture and 30 bar in the presence of 5 g of Raney-nickeL 
The product, isolated in the usual manner, is chromato¬ 
graphed on 400 g of silica gel with methanol as the 
elution agent The homogeneous fractions give, after 
evaporation and trituration of the residue with ether, 
14.7 g (66%) of 2-{p-(aminomethyl)benzyl]bea- 
rimidazole, m.p. 133*-136", as a pale brown crystalline 
powder. 

A solution of 9.2 g (0.04 mol) of 2-[p-(aminomethyl)- 
benzyl]benzimidazole and 8.4 ml (0.06 mol) of benzyl 
chloroformate in 80 ml of dimethylformamide is treated 
with 10 g of finely ground dry potassium carbonate and 
thereupon stirred intensively at room temperature for 

30 minutes. 12 ml (0.08 mol) of l,8-diazabicyclo[3.- 
4,OJundec-7-ene (DBU) are then added thereto and the 
mixture is stirred at room temperature for a further 30 
minutes. The inorganic salts are filtered off, rinsed with 
methylene chloride and the filtrate is concentrated to 
dryness under reduced pressure. The oily residue is 
chromatographedjm 600 g of silica gel firstly with 
methylene chloride/ethyl acetate (4:1) and then with 
chloroform/ethanoi (9:1) as the ehxtion agent The frac¬ 
tions eluted with chloroform/ethanoi give, after evapo¬ 
ration and trituration with ethyl acet at e, 10.8 g (73%) of 
benzyl [4-[2-(benzimidazolyl)metbyl] benzyl]carb&- 
mate, m.p. 190*-194\ as a colourless crystalline pow¬ 
der. 

A solution of 8.9 g (0.024 mol) of benzyl [4-[2-(ben- 
zimidazoiyl)methyl]benzyI]carbamate in 210 ml of di- 
methylformamide is treated at 15*-20* under argon with 
0.056 mol of sodium hydride (2.5 g of a 55% dispersion 
in mineral oil) and thereupon stirred at room tempera¬ 
ture for a further 30 minutes. A solution of 7.4 ml (0 12 
mol) of methyl iodide in 22 ml of dimethylformamide is 
added thereto at 15'-20* within 20 minutes and the 
mixture is stirred at room temperature for a further 10 


minutes. After concentration under reduced pressure 
the residue is partitioned between ice-water and ethyl 
acetate. The organic phase, dried over sodium sulphate, 
is evaporated and the residual oil is chromatographed 
5 on 300 g of silica gel with methylene chloride/ethyl 
acetate (1:1) as the elution agent. The first fractions 
which are eluted homogeneous yield, after evaporation 
and trituration with ether, 4.5 g (45%) of benzyl [4-[l- 
(l-methyl-2-benzimidazolyl)ethyl]benzyl]methylcarba- 
10 mate, m.p. 131*-133*, as a colourless crystalline pow¬ 
der. The following fractions which are eluted homoge¬ 
neous give, after concentration, 3.5 g (37%) of benzyl 
[4-[(l-methyl-2-benzimidazolyl)methyl]benzyl]methyl- 
carbamate as a viscous oiL 

15 3.5 g of benzyl [4-[(l-methyl-2-benziznidazolyl)me- 

thyl]benzyl]methylcarbamate are dissolved in 600 ml of 
methanol and hydrogenated at room temperature and 
normal pressure after the addition of 1 g of 5% palladi¬ 
um-on-active charcoal. The product, isolated in the 
20 usual manner, is chromatographed on 150 g of silica gel 
with methanol/concentrated ammonium hydroxide 
(100:1) as the elution agent There are obtained 2.1 g 
(90%) of 2-(4-[(methylamino)methyl]benzy 1]- 1-methyl- 
benzimidazole as a thick oil. 

25 EXAMPLE 36 

In an analogous manner to that described in Example 
33, [ 1 S,2S]-2-(6-fluoro-1,2,3,4-tetrahydro-2-hydroxy-1 - 
isopropyl-2-napbthyl)ethyl p-toluenesulphonate is re- 
30 acted firstly with 2-[l-[4-[(methylamino)methyl]phenyl- 
]ethyl]-l -methyl-benzimidazole and then with methox¬ 
yacetic anhydride. There is obtained [lS,2S]-6-fluoro- 
1,2,3,4-tetrahydro-l -isopropyl-2-[2-[[4-[ l-( 1 -methyl-2- 
benzixnidazolyl)ethyi]benzyl]methyl&mino]ethyl]-2- 
35 naphthyl methoxyacetate dihydrochloride (mixture of 2 
epimers), m.p. 95*-105\ as an almost colourless crystal¬ 
line powder. 

The 2-[l-[4-[(methylamino)methyl]phenyl]ethyl]-l- 
methylbenzimidazole used as the starting material was 
40 prepared in an analogous manner to that given in Exam¬ 
ple 35 by hydrogenating benzyl [4-[l-(l-methyl-2-ben- 
zimidazolyl)ethyl]benzyl]methylcarbainate. 

EXAMPLE 37 

45 In an analogous manner to that described In Example 
33, [lS,2S}-2-{6-fluon>lA3,4-tetrahydro-2-hydroxy-l- 
isopropyl-2-napbthyl)ethyl p-toluenesulphonate is re¬ 
acted firstly with 2-[4-[(methylamino)methyl]benzyl]- 
benzimidazole and then with methoxyacetic anhydride. 
50 There is obtained [lS^S]-6-fiuoro-1,2,3,4-tetrahydro-l- 
isopropyl-2-[2-[[4-[(2-benzimidazolyi)methyl]benzyl]- 
methyiamino]ethyl]-2-naphthyl methoxyacetate dihyd¬ 
rochloride, m.p. 146*-150*, as an almost colourless crys¬ 
talline powder. 

55 The 2-[4-[(methy!amino)methyl}benzyl]bexi- 

zimidazoie used as the starting material was prepared as 
follows: 

6.6 g (0.028 mol) of 2-(p-cyanobenzyl)benzimidazole 
are heated to reflux for 2 hours in 110 ml of IN sodium 
60 hydroxide solution. The solution obtained is cooled and 
extracted twice with 100 ml of ethyl acetate and twice 
with 100 ml of methylene chloride. The aqueous phase 
is adjusted to pH 6.0 with 2N hydrochloric arid and left 
to stand in an ice-bath for 30 minutes. The precipitate is 
65 filtered off under suction and washed with ether. There 
are obtained 5.8 g (83%) of p-[(2-benzimidazolyl)me- 
tbyl]benzoic arid, m.p. 265*-267*, as a colourless pow¬ 
der. 
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2.8 ml of butyl chloroformate are added dropwise at 
—5* to a solution of 5.0 g (0.020 mol) of p-[(2-ben- 
zimidazo]yl)methy]]benzoic acid and 2.8 ml (0.020 mol) 
of tricthylamine in 68 ml of dimethylformamide. After 
stirTing at 0*-5* for 30 minutes 1.32 g (0.020 mol) of 5 
methylamine hydrochloride and 2.8 ml (0.020 mol) of 
triethylamine in 28 ml of dimethylformamide and 1.4 ml 
of water are added. The temperature is then left to rise 
to room temperature and the mixture is stirred for a 
further 18 hours. After concentration under reduced 10 
pressure the residue is chromatographed on 400 g of 
silica gel with chloroform/ethanol (4:1) as the elution 
agent The uniform fractions give 2.0 g (38%) of N- 
methyl-p-[(2-benzimidazolyi)methyl]benzamide, m.p. 
250*-255* (dec.), as a colourless powder. 15 

1.98 g (0.0075 mol) of N-methyl-p-[(2-bea- 
zimidazolyI)methyl]benzaimde are added portion wise 
to a stirred suspension of 0.58 g (0.0075 mol) of lithium 
aluminium hydride in 40 ml of tetrahydrofuran and 
subsequently heated to reflux for 4 hours. At 5*—10* 20 
there are added dropwise 1.5 ml of water, then 2.3 mi of 
a 10% solution of potassium hydroxide and again 1.5 ml 
of water. The precipitate is filtered off and boiled three 
times with 20 ml of tetrahydrofuran each time. The 
combined filtrates are washed with a saturated aqueous 25 
solution of sodium chloride, dried over sodium sulphate 
and concentrated to dryness under reduced pressure. 
The residue is chromatographed on 150 g of silica gel 
with methanol/concentrated ammonium hydroxide 
(100:1) as the elution agent There are obtained 1.58 g 30 
(84%) of 2-[4-[(methylamino)methyl]benzyl]ben- 
zimidazolc, m.p. 157*-160*, as a colourless crystalline 
powder. 

EXAMPLE 38 

In an analoqous manner to that described in Example 
33, [lS,2S]-2-{6-ftuoro-l,2 v 3,4-tetrahydn>-2-hydroxy-l- 
lisopropyl-2-naphthyl)ethyi p-tohienesulphonate is re* 
acted firstly with 2-[trans-4-[(methylamino)methyl]cy- 
clohexyl]benzimidazole and then with methoxyacetic 
anhydride. There is obtained [lS^S]-6-fiuoro*l,2,3,4- 
tetr&hydro- l-isopropyl-2-[2-[methyHtrans~4-<2-bcn- 
zimidazolyl)cyclohexyl]methylaimno]ethyl]-2-naphthyi 
methoxyacetate dihydrochloride, m.p. 150M53*, as a 
colourless crystalline powder. 

The 2-[trans-4-[(methylamino)methyl]cyclohexyl]- 
benzimidazole used as the starting material waa pre¬ 
pared as follows: 

A solutionoof 20.3 g (0.07 mol) of tran»-4-(N-ben- 
zyloxycarbonyl-aminomethyl)cyclohexanecarboxylic 
acid in 380 ml of dimethylformamide is treated at 
15*-20* under argon with 0.21 mol of sodium hydride 
(9.35 g of-a 55% dispersion in mineral oil) and there¬ 
upon stirred at room temperature for a further 30 min¬ 
utes. A solution of 17.5 ml (0.28 mol) of methyl iodide in 
20 ml of dimethylformamide is added thereto at 25*-30* 
within 20 minutes and the mixture is stirred at 70* for a 
farther 1 hour. After concentration under reduced pres¬ 
sure the residue is partitioned between water and meth¬ 
ylene chloride. The organic phase is evaporated and the 
residual oil is dissolved in a mixture of 350 ml of ethanol 
and 350 ml of IN sodium hydroxide solution. The mix¬ 
ture is heated to reflux for 1 hour, cooled and poured 
into 700 ml of ice-water The solution is extracted with 
ethyl acetate and then acidified with 6N hydrochloric 
acid. The liberated add is extracted with methylene 
chloride and the extract is dried over sodium sulphate 
and evaporated. The residual oil is chromatographed on 
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270 g of silica gel with a mixture of methylene chloride- 
/ethyl acetate (4:1) as the elution agent. There are ob¬ 
tained 13.6 g (64%) of trans-4-(N-benzyloxycarbonyl- 
N-tnethyl-ammomethyl)cyclohexanecarboxyIic acid as 
a thick oil. 

A solution of 13.6 g (0.044 mol) of trans-4-(N-ben- 
zyloxycarbonyl-N-methyl-aminomethyl)cyclohex- 
anecarboxylic acid and 9.5 ml (0.068 mol) of triethylara- 
ine in 110 ml of tetrahydrofuran is treated at -15* 
within 30 minutes with 6.5 ml (0.049 mol) of isobutyl 
chloroformate. A solution of 5.8 g (0.053 mol) of o- 
phenylenediamine is then added dropwise at —15* 
within 45 minutes. The mixture is stirred at room tem¬ 
perature for 1 hour and left to stand for 20 hours. After 
concentration under reduced pressure the residue is 
partitioned between water and ethyl acetate and the 
organic phase is washed with a 5% solution of sodium 
hydrogen carbonate, then with a saturated aqueous 
solution of sodium chloride and finally with water. The 
solution, dried over magnesium sulphate, is evaporated 
and triturated with ether. The solid product obtained 
(9.3 g) is dissolved in 200 ml of toluene, 3 g of p-toluene- 
sulphonic acid are added thereto and the mixture is 
heated to reflux for 4 hours with a water separator. The 
solution is cooled, washed with a 2N sodium carbonate 
solution and a saturated aqueous solution of sodium 
chloride, dried over magnesium sulphate and concen¬ 
trated to dryness under reduced pressure. The solid 
residue is recrystallized from ethyl acetate. There are 
obtained 5.6 g of benzyl [[trans-4-(2-benziinidazolyl)cy- 
clohexyl]methyl]methylcarbamate, m.p. 146'-148\ as a 
colourless crystalline powder. After chromatography 
on 250 g of silica gel with ethyl acetate/methylene 
chloride (9:1) as the elution agent the mother liquor 
gives a further 1.1 g of the same product, m.p. 
146*-148*. Total yield: 6.7 g (40%). 

6.0 g of benzyl [[trans-4-(2-benzimidazolyl)cyclohex- 
yl]methyl]methylcarbamate are dissolved in 600 ml of 
ethanol and hydrogenated at room temperature and 
normal pressure after the addition of 1 g of 5% palladi¬ 
um-on-active charcoal. The product, isolated in the 
usual manner, is recrystallized from methylene chlori¬ 
de/ether. There are obtained 3.0 g (78%) of 2-[trans-4- 
[(methylsmino)methyl]cyclohexyl]benzhnidazole, m.p. 
232*-235*, as a colourless crystalline powder. 

EXAMPLE 39 

In an analogous manner to that described in Example 
33, [lS,2S]-2-(6-fluoro-l,2,3,4-tetrahydro-2-hydroxy-1 - 
isopropyl-2-naphthyl)ethyl p-toluenesulphonate is re¬ 
acted firstly with 2-[traii»-4-{(methylamino)methyl]cy- 
clohexyl]-l-methyl-benzimidazole and then with me¬ 
thoxyacetic anhydride. There is obtained [lS,2S]-6- 
fluoro-1,2,3,4-tetrahydro- l-isopropyl-2-[2-[methyl- 
[trans-4-(l-methyl-2-benzimidazolyl)cyclohexyl]me- 
thylamino]cthyl]-2-naphthyl methoxyacetate dihydro¬ 
chloride, m.p. 148*-152*, as a colourless crystalline 
powder. 

The 2-{trans-4-((methylamino)methyl]cyclohexy 1]-1 - 
methyl-benzimidazole used as the starting material was 
prepared as follows: 

A solution of 7.2 g (0.019 mol) of benzyl Qtrans-4-(2- 
benziznidazolyl)cyclohexyllmethyl]methylcarbamate in 
160 ml of dimethylformamide is treated at 15'-20* 
under argon with 0.023 mol of sodium hydride (1.0 g of 
a 55% dispersion in mineral oil) and thereupon stirred at 
room temperature for a further 30 minutes. A solution 
of 2.3 ml (0.038 mol) of methyl iodide in 10 ml of di- 
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methylfonnamide is added thereto at 15*-20* within 15 
minutes and the mixture is stirred at room temperature 
for a further 3 hours. After concentration under re¬ 
duced pressure the residue is partitioned between ice- 
water and ethyl acetate. The organic phase, dried over 
sodium sulphate, is evaporated and the solid residue is 
recrystallized from ethyl acetate/ether. There are ob¬ 
tained 5.9 g (79%) of benzyl [[trans-4-{ 1 -methyl-2-ben- 
zimidazolyl)cyclohexyl]methyl]methylcarbamate, m.p. 
141 *-142*, as a colourless crystalline powder. 

5.9 g of benzyl [[trans-4-{ l -methy l-2-benzimidazolyl)- 
cyclohexyl]methyl]methylcarbamate are dissolved in 
600 ml of ethanol and hydrogenated at room tempera¬ 
ture and normal pressure after the addition of 1 g of 5% 
palladium-on-active charcoal The product isolated in 
the usual manner, is chromatographed on 250 g of silica 
gel firstly with methylene chloride/methanol (1:1) and 
then with methanol/concentrated ammonium hydrox¬ 
ide (100:1) as the elution agent There are obtained 3.3 g 
(85%) of 2-[tran^4-[(methylamino)methyl]cyclohexyl]- 
1 -methyl-benzimidazole as a thick oil. 

EXAMPLE 40 

In an analogous manner to that described in Example 
7, by reacting 2-(6-fluoro-l,2,3,4-tetrahydro-2-hydroxy- 
la-isopropyl-20-naphthyl)ethyl p-toluenesulphonate 
and 3,4-dihydro-4-methyl- l-[4-(methylamino)butyl]- 

2H-l,4-benzodiazeptne-2 v 5-(lH)-dione there is obtained 
H^[P-niS i 2S]-6-fluoro-l,2,3,4-tetrahydro-2-hydraxy- 
l-isopropyl-2-naphthyl]ethyl]methylainino]butyl]-3,4- 
dihydro4-methyl-2H-l,4-benzodiazepine-2.5-(lH)- 
dione. MS: M+ 509. 

In an analogous manner to that described above, 
starting from 2-(6-fluoro-l,2,3,4-tetrahydro-2-hydroxy- 
la-isopropyl-20-naphthyl)ethyl p-toluenesulphonate 
and (S)-6-chloro-1,2,3,11 a-tetrahydro-5H-pyrrolo[2,1- 
c][l,4]benzodiazepine-5.11-(10H)-dione there was pre¬ 
pared (S)-6-chloro- 10-[4-[[2-[[lS,2S]-6-fluoro-l ,2,3,4-te 
trahydro-2-hydroxy-l-isopropyi-2-naphthyl]ethyl]me- 
thylamino]butyl]-l ,2,3,1 la-tetrahydro-5H-pyrrolo[2,1- 
c][l,4]benzodiazepine-5,ll-(10H)-dione, MS: M+ 570. 

The 3,4-dihydro-4-methy 1-1 -{4-(methylamino)butyl]- 
2H-l,4-benzodiazepine-2,5-(lH>dione used as the start¬ 
ing material was prepared as follows: 

10 g (40 mmol) of 4-[l-{benzyloxy)-N-methylfor- 
mamido]butyric add are dissolved in 200 ml of ethanol 
and treated with 1 ml of concentrated sulphuric acid. 
Thereafter, the reaction mixture is heated to reflux for 4 
hours and the solvent is subsequently evaporated off. 
The reaction product is then extracted with methylene 
chloride/saturated sodium bicarbonate solution. After 
drying and evaporation of the extract there are obtained 
9.24 g of a brown oil which is dissolved in 200 mi of 
tetrmhydrofuran, treated with 7.1 ml of 10M boron 
methylsnlphide complex and heated to reflux for 2 
hours. Thereafter, the reaction mixture is left to stand at 
room temperature overnight and then sufficient metha¬ 
nol is slowly added therrto so that gas evolution no 
longer occurs. In this manner there is obtained a clear 
solution which is evaporated. The residue obtained 
(8.09 g) is chromatographed on silica gel with a 1:1 
mixture of ethyl acetate and hexane, whereby there are 
obtained 6.82 g (72%) of benzyl (4-hydroxybutyl)me- 
thylcarbamate which is used directly in the next step. 

6.75 g (28.4 mmol) of the carbamate obtained above 
and 10.0 g (52.5 mmol) of p-toluenesulphonyl chloride 
are dissolved in 25 ml of pyridine at 0*. After standing 
for 6 hours the mixture is added to ice and extracted 


with ether. The ether extract is washed with 4N hydro¬ 
chloric add, saturated sodium bicarbonate solution and 
saturated sodium chloride solution, dried and evapo¬ 
rated. In this manner there are obtained 9.38 g (84%) of 
5 a yellowish oil of benzyl methyl [4-[(p-toluenesul- 
phonyl)oxy]butyl]-carbamate which is processed di¬ 
rectly. 

1.9 g (10 mmol) of 4-methyl-3H-1,4-benzodiazepine- 
2,5-(lH,4H)-dione are dissolved in 20 ml of dimethyl- 
10 formamide and added to a suspension of 430 mg (10 
mmol) of 55% sodium hydride in 50 ml of dimethyl- 
formamide. 30 minutes after the addition a solution of 
3.91 g (10 mmol) of benzyl methyl [4-[(p-toluenesul- 
phonyQoxy]butyi]carbamate in 20 ml of dimethylform- 
15 amide is added and the whole reaction mixture is stirred 
at room temperature for 20 hours. Thereafter, the sol¬ 
vent is evaporated under reduced pressure at 50* and 
water is subsequently added. After two-fold extraction 
with methylene chloride the solvent is again evaporated 
20 and the residue is chromatographed on silica gel with a 
20:1 mixture of methylene chloride and methanol, 
whereby there are obtained 3.92 g (95.8%) of benzyl 
methyl [4-{2,3,4,5-tetrahydro-4-methyl-2,5-dioxo-lH- 
1,4-benzodiazepin-l-yl)butyl]carbamate, MS: M+ 409. 
25 The above carbamate is converted in an analogous 
manner to that described in Example 7, last paragraph, 
into the desired 3,4-dihydro-4-methyl-l-[4<me- 
thylamino)butyl]-2H-l,4-benzodiazepine-2,5-(lH)- 
dlone which is used directly in the next step. 

30 In an analogous manner to that described above, 
starting from benzyl methyl-[4-[(p-toluenesulphonyl- 
)oxy]butyl]carbamate by reaction with the correspond¬ 
ing benzodiazepine there was prepared (S>6-chloro- 
1,2,3,1 la-tetrahydro-10-(4-(methylamino)butyl]-5H- 
35 pyrrolo(2,1 -c][ 1,4]benzodiazepine-5,11 -(10H)-dione. 

EXAMPLE 41 

The following compounds were prepared in an analo¬ 
gous manner to that described in Example 8 by me- 
40 thoxy-acetylating the corresponding hydroxy deriva¬ 
tives: 

11 S,2S]-6-fluoro-1,2,3,4-tetrahydro-1 -isopropyl-2-[2-[[4- 
(2,3,4,5-tetrahydro-4-methyl-2,5-dioxo-1H-1,4-ben- 
zodiazepin-l-yl)butyl]methylamino]ethyl>2-napht- 
45 hyl methoxyacetate hydrochloride, [ajjgJ 20 ^ +28.2* 
(c=0i5%; methanol); 

[lS,2S]-2-[2-[[4-[(S)-6-chloro-2 T 3,11,1 la-tetrahydro-5.1- 
l-dioxo-lH-pyrrolo[2.1-c][1.4Jbenzodiazepin-10(5H)- 
yI]butyi]mcthylamino]cthyl]-6-fluoro- i, 2,3,4-tetrahy- 
50 dro- l-isopropyl-2-naphthyl methoxyacetate hydro¬ 
chloride, [a]s89 2 ° 5 “+215^* (c=0.5%; methanol). 

EXAMPLE A 


Compositkm: 


(1) 

H^HI3-(2'Becmiiiida£olyl)propyl]me* 

75 mg 


tfayUauDo]etbyl]-6-0«oro-lJ,3,4-tetrahydn>. 



la4*opropyi*2a-oaphthyl methoxyacetate 



hydrochloride 


O) 

lactose powdered 

135 mg 

(3) 

Maize starch white 

55 mg 

(4) 

Povidone It 30 (polyvinylpyrrolidone) 

15 mg 

(3) 

Maize starch white 

IS mg 

(0 

Tale 

3 mg 

(7) 

Magnesium 

-LSi. 


Tablet weight 

300 mg 


Manufacturing procedure: 
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1-3 are mixed intensively. The mixture is thereafter 
moistened with an aqueous solution of 4 and kneaded, 
and the resulting mass is granuolated, dried and sieved. 
The granulate is mixed with 5-7 and pressed to tablets 
of suitable size. 

EXAMPLE B 


Manufacturing procedure: 

The active substance is mixed intensively with the 
lactose. This mixture is thereafter admixed with the 
maize starch, the talc and the magnesium stearate, and 
5 the mixtture is filled into capsules of suitable size. 

EXAMPLE E 


Tablets 

Composition: _ 


10 


Composition: 


Capsules 


(1) 2-[2-([3-(2-BenrimiriaTOlyl>. 75 mg 60 mg 

propyljmethylaminojethyl]- 
6-fluoro-1,2.3,4-tetnhydro- 
1 a-tsopropy Ma-oaphthy 1 
methoxyacetate hydrochloride 


(2) Lactase powdered 

(3) Maize starch 

(4) Povidone K 30 

100 mg 

60 mg 

5 mg 

100 mg 
60 mg 

5 mg 

(polyvinylpyrrolidone) 

(5) Maize starch 

13 mg 

15 mg 

(6) Sodium carboxymethylstarch 

5 mg 

5 mg 

(7) Talc 

3 mg 

3 mg 

(8) Magnesium stearate 

2 mg 

2 ma 

Tablet weight 

265 mg 

250 mg 


Manufacutring procedure: 

1-3 mixed intensively. The mixture is thereafter 
moistened with an aqueous solution of 4 and kneaded, 
and the resulitng mass is granulated, dried and sieved. 
The granulate is mixed with 5-8 and pressed to tablets 
of suitable size. 


EXAMPLE C 


Tablets 

Composition: 



(1) 2-{2*{[3-<2-Befttiaiidtzolyi)- 
propyl]mcthylaiiuno]ethy!]- 
6-fluoro-1,2,3,i.tetrahydro- 
1 a*tsopropyl-2a*naphthyl 
methoxyacetate hydrochloride 

75 mg 

90 mg 

(2) lactose powdered 

46 mg 

46 mg 

(3) Cellulose microcrystalHne 

60 mg 

60 mg 

(4) Povidone K 30 

(polyvinylpyrrolidone) 

10 mg 

10 mg 

(5) Sodium carboxymethybtarch 

4 tag 

4 mg 

(6) Talc 

(7) Magnesium stearate 

3 mg 

2 at 

3 mg 
_ 2 m i 

Tablet weight 

200 mg 

21) mg 


Manufacturing procedure: 

1-3 are mi x ed intensively. The mixture a therafter 
moistened with an aqueous solution of 4 and knmdfd. 
and the resulting mass is granulated, dried and sieved. 
The gran u la t fe is mixed with 5-7 and pressed to tablets 
of suitablflLjize. 


0) 

2 -t 2 '[[3-(2-Benzimidazolyl)propylJmethyl- 
amino]ethyl]-6-flucro-1 .2,3,4-tetrahydro- 
la*isopropyt-2a-<iaphthyl methoxyacetate 
hydrochloride 

73 mg 

(2) 

Cellulose microcrysulline 

100 mg 

3 mg 

(3) 

(4) 

Sodium carboxymethylstarch 

Talc 

(3) 

Magnexium stearate 

9 mg 

1 mg 

— 

Capsule fill weight 

190 mg 


Manufacturing procedure: 

The active substance is mixed intesnively with the 
cellulose. This mixture is thereafter admixed with the 
odium carboxymethylstarch, the talc and the mag- 
25 meshirn stearate, and the mixture is filled into capsules 
of suitable size. 


EXAMPLE F 


la lection solution 

1 ml 

2 *t 2 *fl3-(2»BenriaridsTolyl)propyl]mcthyt* 
amino]ethyl}-6-fluaiD-1,2^,4-tctnibydio- 
1 a-isopropyi-2a-oaphtby 1 
hydrochloride 

8 mg 

Sodium chloride crystalline pare 

8.5 mg 

Water for ejection ad 

1 ml 


EXAMPLE G 

When the procedures described in Examples A-F are 
followed, tablets, capsules and injection preparations 
can be manufactured from the following, likewise pre¬ 
ferred, compounds and their pharmaceutically usable 
45 salts: 

[1 $,2S]-2~[2-[[3-(2-beazyiinidazolyl)propyi]ine~ 
thy lamino]ethyl]-6-fluoro-1,2,3,4-tetrahydro-1 -iso- 
propyl-2-naphthyl methoxyacetate hydrochloride. 
[lS,2S]-2-[2-(J5-(2-ben2thiazalyl)pentyl]methylaniiiio]e- 
jO thyl]-6-fluoro-lA3,4-tetrBhydro-l-isopropyl-2- 
naphthyl methoxyacetate hydrochloride. 

We claim: 

1. A compound of the formula 


EXAMPLE D Si 


Compnaittoa: __ 

0) 2 *P4I3^-Benximidaxoiy9pxopylJmetfayl- 75 mg 60 

*nuno]ethyI)-6-fluaro» 14,3»44etrahydR>- 
la-Uopropyl-2Mftphthyl methoxyacetate 
hydrochloride 

(2) Lactose crystalline loo ^ 

(3) Maize starch white 20 ma 

(*) Tele 9 mg 65 

(5) Magnerium stearate | mg 

Capsule fill weight 205 m g 


* I 



wherein R is lower-alkyl, R 1 is halogen, R 2 is C1-C12- 
alkyl, R3 is hydroxy, lower-alkoxy, lower-alkylcar- 
bonyloxy, lower-alkoxy-lower-alkyicarbonyloxy, low* 
er-alkylaminocarbonyloxy; or arylaminocarbonyloxy 
or ary 1-lower-alkla min ocarbonyloxy, wherein aryl is 
phenyl or phenyl mono- or multiplysubstituted by halo- 
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gen, trifluoromethyl lower-alkyl lower-alkoxy, nitro 
or amino; X is Cj-Cig-alkylene which can be inter¬ 
rupted by 1,4-phenylene or interrupted or lengthened 
by 1,4-cyclohexylene, A is di- or tri-substituted 2- 
imidazolyl attached via an ethylene group wherein the 5 
substituents are selected from the group consisting of 
lower alkyl and phenyl; or a substituted or unsubstituted 
heterocycle selected from the group consisting of ben- 
zimidazolyl, benrimidazolonyl, imidazo[4,5-c]pyridinyl 
imidazo-[4,5c]pyridinonyl, benzthiazolyl, benzodiaze- 10 
pine-2,5-dion-l-yi and pyrrol[2, l-c][l,4]benzodiazepine- 
5,ll-dion-10-yl wherein the substituents are selected 
from the group consisting of Ci-C 12 -alkyl, phenyllow- 
eraikyl, halo, morpholinoethyl and pyridyimethyl and 
wherein the last two of said heterocycles may be par- 15 
tially hydrogenated; and n is number 0 or 1, in the form 
of a racemate or an optical antipode, an N-oxide, or a 
pharmaceutically usable add addition salt thereof 

2. A compound in accordance with claim 1, wherein 

R is isopropyl 20 

3. A compound in accordance with claim 2, wherein 
R 3 is hydroxy, lower-alkylcarbonyloxy, lower-alkoxy- 
lower-alkylcarbonyloxy or lower-alkylaminocarbonyl- 
loxy. 

4. A compound in accordance with claim 3, wherein 25 
R 3 is isobutyryloxy, methoxyacetyloxy or butyiamino- 
carbonyloxy. 

5. A compound in accordance with claim 1, wherein 
n is the number 1. 

6 . A compound in accordance with claim 1, wherein 30 
R 1 is fluorine. 

7. A compound in accordance with claim 1, wherein 
R2 is methyl 

8 . A compound in accordance with claim 1, wherein 

X is Cs-C 7 -alkylene. 35 

9. A compound in accordance with claim 8, wherein 
X is propylene, butylene, pentamethylene or hexameth- 
ylene. 

10. A compound in accordance with claim 1, wherein 

A is 2-benzimidazolyl, 2-benzthiazolyl, 1-methy 1-2-ben- 40 
zimidazolyl, l-dodecyl-2-benzimidazolyl, ben- 
zimidazolonyl, 2,3,4,5-tetrahydro-4-methylbenzodiaze- 
pine-2,5-dion-l-yl 6-chloro-2,3,11,1 la-tetrahydro-pyr- 
rolo[2,l-c][l,4]benzodiazepine-5,ll-dion-10-yl or 1- 
methyl-4,5-dipheny l-2-imidazolyl 45 

11. A compound in accordance with claim 10, 
wherein A is 2-benzimidazolyl or 2-benzthiazolyl 

12. A compound in accordance with claim ^ wherein 
R is isopropyl, R 3 is hydroxy, isobutyryloxy, methox¬ 
yacetyloxy or butylaminocarbonyloxy, R l is fluorine. 50 
R 2 is methyl X is propylene, butylene, pentamethylene 
or hexamethyleofit A is 2-benzhnidazolyl or 2-benz¬ 
thiazolyl and njs the number 1. 

13. A compound in accordance with claim 1,2-[2-{[3- 
(2-benrimidaolyl)propyl]methylamino]ethyl]-6-fluoro- 55 
l^,4-tetrahydro-la-isopropyi-2a-naphthyl methox- 

y acetate. 

14. A compound in accordance with claim 1, [1S,2S]- 
2-[2-([5-(2-benzthiazolyI)pentyI]methylamino]ethyl]-6- 
fluoro-l,2 f 3,4-tetrahydro-l-isopropyl-2naphthyl me- 60 
thoxyacetate. 


,605 


* 



wherein R is lower-alkyl, Ri is halogen, R 2 is C 1 -C 12 - 
alkyl, R 3 is hydroxy, lower-alkoxy, lower-alklcar- 
bonyloxy, lower-alkoxy-lower-alkylcarbonyloxy, low- 
er-alkylaminocarbonyloxy; or arylamiocarbonyloxy or 
aryl-lower-alkylaminocarbonyloxy, wherein aryl is 
phenyl or phenyl mono- or multiply-substituted by 
halogen, trifluoromethyl lower-alkyl, lower-alkoxy, 
niro or amino; X is Q-Cts-alkylene which can be int- 
rrupted by 1,4-phenylene or interrupted or lengthened 
by 1,4-cyclohexylene, A is di- or tri-substituted 2- 
umdazolyl attached via an ethylene group wherein the 
substituents are selected from the group consisting of 
lower alkyl and phenyl; or a substituted or unsubstituted 
heterocycle selected from the group consisting of ben- 
zimidazolyl, benri mi d az olonyl, imidazol[4,5-c]pyridi- 
nyl, imidazo-[4,5-c]pyridinyl, benzthiazolyl ben¬ 
zodiazepine-2,5-dion-l-yl and pyrrol[2,i-c][l,4ben- 
zodiazepine-5,1 l-dion-10-yl wherein the substituents 
are selected from the group consisting of Ci-Cu-alkyl 
phenylloweralkyl halo, morpholinoethyl and pyridyl- 
znethyl and wherein the last two of said heterocycles 
may be partially hydrogenated; and n is the number 0 or 
1 , in the form of a racemate or an optical antipode, an 
N-oxide, or a pharmaceutically usable arid addition salt 
thereof, and a pharamaceutically inert excipient. 

17. A composition in accordance with claim 16, 
wherein R is isopropyl, R 3 is hydroxy, isobutyryloxy, 
methoxyacetyloxy or butylaminocarbonyloxy, Rl is 
fluorine, R 2 is methyl, X is propylene, butylene, penta¬ 
methylene or hexamethylene, A is 2-benrimidazolyl or 
2 -benzthiazolyl and n is the number 1. 

18. A composition in accordance with claim 17, 
wherein the compound of formula 1 is [lS,2S]-2-[2-{[3- 
(2-benziimdazolyl)propyl}mcthylamio]cthyl]-6-fluoro- 

1 ,2,3,4-tetrahydro-l -isopropyl-2-naphthyl methyox- 

y acetate or its racemate. 

19. A method of treating or preventing angina petco- 
ris, ischaemia, arrbydthmias, high blood pressure and 
cardiac insufficiency which comprises arfminUt^n ng to 
a warm-blooded animal in need of such treatment, a 
calcuim antagonistically effective amount of a com¬ 
pound of the formula 

8 I 



15. A compound in accordance with claim 1, [IS,2S]- wherein R is lower-alkyl, Rl is halogen, R 2 is C 1 -C 12 - 

2-[2-[[3-(2-be nziniidar olyl)prop^]methylammo]ethyl]- alkyl R 3 is hydroxy, lower-alkoxy, lower-aikylcar- 
6 -fluoro-1,2,3,4-tetrahydro-l -isopropyl-2-naphthyl me- bonyloxy, lower-alkoxy-lower alkylcarbonyloxy, low- 
thoxyacetate. 65 er-alkylaminocarbonyioxy, or, arylaminocarbonyloxy 

16. A composition with calcium antagonistic activity or aryl-lower-alkylamiocarbonyloxy wherein aryl is 

comprising a calcium antagonistically effective amount phenyl or phenyl mono- or multiplysubstituted by halo- 
of a compound of the formula gen, trifluoromethyl lower-alkyl, lower-alkoxy, nitro 
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or amino; X is Ci-Cig-alkylene which can be inter¬ 
rupted by 1,4-phenylene or interrupted or lengthened 
by 1,4-cyclohexylene, A is di- or tri-substituted 2- 
imidazolyl attached via an ethylene group wherein the 
substituents are selected from the group consisting of 5 
lower alkyl and phenyl; or a substituted or unsubstituted 
heterocycle selected from the group consisting of ben* 
zimid&zolyl, benzimidazolonyl, imidazo[4,5-c]pyridinyl, 
umdazo[4,5-c]pyridinonyl, bezthiazoyl, benzodiaze- 
pine-2,5-dion-1 -yl and pyrrolo[2, l-c][l,4]benzodiaze- 10 
pine-5, ll-dion-10-yl wherein the substitutents are se¬ 
lected from the group consisting of Q-C 12 -alkyl, phe* 
nylloweralkyl, halo, morphoiinoethyl and pyridyl- 
methyl and wherein the last two of said heterocycles 
may be partially hydrogenated; and n is the number 0 or 15 


46 

1, in the form of a racemate or an optical antipode, an 
N-oxide, or a phamraceutically usable acid addition salt 
thereof. 

20. A method in accordance with claim 19 wherein R 
is isopropyl, R3 i s hydroxy, isobutyryloxy, methoxy- 
acetyloxy or butylaminocarbonyloxy, Rl is fluorine, R2 
is methyl, X is propylene, butylene, pentamethylene or 
hexameethylene, A is 2-benzimidazolyl or 2-benzthiazo- 
lyl and n is the number 1. 

21. A method in accordance with claim 20, wherein 
the compound of formula I is [lS,2S]-2-[2-[|3-(2-ben- 

zimidazolyl)propyl]inethylamino]ethyi]-6*fluoro- 

1,2,3,4-tetrahydro-l-isopropy 1-2-naphthyl methoxyace- 
tate or its racemate. 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 
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- and the like - . 

Column 8, line 42, "acidiin" should read 
-acid in-. 

Column 14, line 63, in the Table, letter G "[lS,2S]-2,6- 
Fluoro" should read — [lS,2S]-6-Fluoro -— . 

Columns 17-18, line 40, "heated to 0°" should read 
- heated to 70 8 - . 

Column 18, line 52, "[lS,2S]-2-[2755- " should read 
- [lS,2S]-2-[2- - . 

Column 19, lines 12-13, "-isopropyl-2B-naphthalenol" 
should read - -isopropyl-2-naphthalenol - . 

Column 19, line 15, "la-isopropyl-28-naphthyl" should 
read - la-isopropyl-2B-naphthyl - . 

Column 20, line 38, "Thereafter." should read 
- Thereafter, - . 

Column 21, line 65, "(37.2% of" should read 
-(37.2%) of -. 

Column 22, line 4, "of 6997-fluoro" should read 
- of 6-fluoro - . 
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- analogous - . 
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Column 30, line 4, "With" should read-with-. 

Column 30, line 22, "1.2,3,4-tetrahydro" should read 
- 1,2,3,4-tetrahydro - . 


Column 30, 

line 

53, 

"[4.5-C] 

" should 

read 

- [4,5-c] 
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Column 30, 

line 

55, 

"[4.5-C] 

" should 

read 

- [4,5-c] 

— — — 

• 




Column 32, 
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24, 

"water." 

should read 

- water, 
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" (0 005 
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Column 34, line 59, "analoqous" should read 
- analogous - . 

Column 35, line 17, " (ppE)" should read 
- (PPE) - . 

Column 35, line 21, "minules" should read 
- minutes - • 

Column 35, lines 46-47, " [5.4,0] " should read 
- [5.4.0] - . 

Column 35, lines 65-66."0 12eol)" should read 

- ( 0 . 12 ) - . 

Column 36, line 3, "The organic phase." should read 
- The organic phase, - . 

Column 36, line 19, "The product.isolated" should read 
- The product, isolated - . 
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INVENTORY) 


4,808,605 
February 28, 1989 
Quirico Branca, 
Peter Marki, Franz 


Page 5 of 9 

Roland Juanin, 
Marti, Henri Ramuz 


Hans 


It b certified that error appears in the above-identified patent and that said Letters Patent is hereby 

corrected as shown below: 


Column 37, line 36, "analoqous" should read 
- analogous - . 

Column 37, line 49, "A solutionof" should read 
- A solution of - . 

Column 37, line 64, "ice-water The" should read 
—- ice-water. The - . 

Column 39, line 15, "The product.isolated in" 
should read - The product, isolated in - . 

Column 39, line 31, " -l,4-benzodiazepine-2.5-(lH)- " 
should read - -l,4-benzodiazepine-2,5-(lH)- - . 

Column 39, line 37, " [1,4]benzodiazepine-5.11-(10H) " 
should read - [1,4]benzodiazepine-5,11-(10H) . 

Column 40, lines 47-48, " -5.11- " should read 
- -5,11- - . 
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CERTIFICATE OF CORRECTION 


PATENT NO. 

DATED 

INVENTOR(S) 


Page 6 of 9 


4,808,605 
February 28, 1989 
Quirico Branca, Roland Juanin, Hans 
Peter MSrki, Franz Marti, Henri Ramuz 


It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby 
corrected as shown below: 


Column 40, line 48, " [2.1-c][1.4] " should read 
- [2,1-C][1,4] - . 

Column 41, line 3, " granuolated " should read 
-— granulated . 

Column 41, line 25, "Manufacutring" should read 
- Manufacturing - . 

Column 41, line 28, "resulitng" should read 
- resulting - . 

Column 41, line 49, "therafter" should read 

- thereafter - . 

Column 42, line 5, "mixtture" should read 
- mixture - . 

Column 42, line 22, "intesnively" should read 
- intensively . 

Column 42, line 24, "odium" should read 

-sodium-. 

Column 42, lines 24-25, "magniesium" should read 
- magnesium - . 

Column 42, line 41, "followed.tablets" should read 
- followed, tablets - . 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 


4,808,605 page 7 of 9 

February 28, 1989 

Quirico Branca, Roland Juanin, Hans 
Peter Marki, Franz Marti, Henri Ramuz 

It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby 
corrected as shown below: 


PATENT NO. : 
DATED 

INVENTOR(S) : 


Column 42, line 67, "alklaninocarbonyloxy” 
should read - alkylamino-carbonyloxy - . 

Column 42, line 68, "multiplysubstituted" should read 
- multiply-substituted - . 

Column 43, line 10, "[4,5c]" should read 
- [4,5-c] - . 

Column 43, line 55, " (2-benzimidaolyl)" should read 
- -(2-benzimidazolyl) - . 

Column 44, lines 11-12, "lower-alklcarbonyloxy" 
should read - -lower-alkyl-carbonyloxy - . 

Column 44, line 13, "arylamio-carbonyloxy" 
should read - arylaminocarbonyloxy - . 

Column 44, line 17, "niro" should read — nitro - . 

Column 44, lines 18-19, "intrrupted" should read 
- interrupted - . 

Column 44, line 25, "pyridinyl" should read 
- pyridinonyl - . 
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CERTIFICATE OF CORRECTION 


PATENT NO. : 
DATED 

INVENTOR(S) : 


4,808,605 Page 8 of 9 

February 28, 1989 

Quirico Branca, Roland Juanin, Hans 
Peter Marki, Franz Marti, Henri Ramuz 


It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby 
corrected as shown below: 


Column 44, lines 27-28, "[1,4benzodiazepine-" 
should read -[1,4]benzodiazepine . 

Column 44, line 44, "(2-benzimidazolyl)propyl]methyl 

-amio]ethyl " should read-(2-benzimidazolyl)propyl] 

methyl- amino]ethyl . 

Column 44, lines 47-48, "petcoris" should read 

- pectoris - . 

Column 44, line 48, "arrhydthmias" should read 
- arrhythmias - . 

Column 44, line 51, "calcuim" should read 
- calcium - . 

Column 44, line 66, "aryl-lower-alkylamio-carbonyloxy" 
should read-aryl-lower-alkyl-aminocarbonyloxy-. 

Column 44, line 67, "multiplysubstituted" should read 

- multiply-substituted - . 

Column 45, line 9, "bezthiazoyl" should read 
- benzthiazolyl - . 
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PATENT NO. 

DATED 

INVENTOR(S) 


4/808,605 Page 9 of 9 

February 28, 1989 

Quirico Branca, Roland Juanin, Hans 
Peter MSrki, Franz Marti, Henri Ramuz 


It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby 
corrected as shown below: 


Column 46, line 2, "phamraceutically" should read 
- pharmaceutically - . 

Column 46, line 4, "Claim 19 wherein" should read 
- Claim 19, wherein - . 

Column 46, line 8, "hexameethylene" should read 
—- hexamethylene - . 
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PATENT LAW DEPARTMENT 
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The data shown below is from the records of the Patent 
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CAMIONE% R OF?A^N^ G A T n H rn"'™ QUEST ' 0NS ABOUT THIS NOTICE TO: 
COMMISSIONER OF PATENTS AND TRADEMARKS, BOX M. FEE, WASHINGTON, DC 20231 


PTOL43t (K£V 4-881 


MARION MERRELL DOW iNC. 
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K >:(_ :ii. A/iv.win n-J/A-J-iV.? 

7, 1 >/n 


June 24, 1992 


Central Document Room 
Center for Drugs and Biologies 
Food and Drug Administration 
Park Building, Room 214 
12420 Parklawn Drive 
Rockville, MD 20852 

SUBJECT: IND Amendment 000: 

RO-40-5967 Initial Submission 


Gentlemen: 

In accordance with the Federal Food, Drug and Cosmetic Act and pursuant 
regulations, we are submitting in triplicate an Investigational New Drug 
Application for RO-40-5967. This submission consists of 12 volumes. 

Marion Merrell Dow Inc. will be conducting clinical trials to determine the 
safety and efficacy of RO-40 in treatment of hypertension and angina. 

Marion Merrell Dow Inc. considers the data submitted with this application to be 
a trade secret and protected, from disclosure under the provisions of 21 CFR 
§312.130 and §314.430. 

Any questions concerning this Investigational New Drug Application should be 
directed to : 


J. Michael Nicholas, Ph.D. 816/966-5720 
- or - 

Diane J. Seif, MBA 816/966-7927 

MARION MERRELL DOW INC." 

P.O. Box 9627 

Kansas City, MO 64134-0627 


Sincerely, 

MARION MERRELL DOW INC. 



Judith A. Hemberger, Ph.D. 

Vice President 

Global Regulatory and Medical Affairs 


JAH/kal 


Attachments 


c:\wp51\jmn\r0-40 





Roche Pharmaceuticals 

A Member of the Roche Group 


Hofimamvla Roche Inc. 

340 Kingstand Street 
Nutley. New Jersey 07110-1199 

Direct Dial 201 *®12-3688 
fax 201-812-3700/3554 


March 8,1996 


PA TENT PE p r 
! JUN24 


r n * njJ, * 


! :• ..i'l i 


Food and Drug Administration 
Central Document Room 

^^assssKss*". 

12420 Parklawn Drive 
Rockville, MD 20852 


Gentlemen: 


NDA 20-689 

Posicor™ (mibefradil dihydrochloride) Tablets 
nriolnal New Application---■— 


In accordance with 21CFR Part 314dihydrochloride) 
original New Drug Application (NDA 2W89H P^» ^ lament of hypertension 

Hoffmann-la Roche and Company. Ltd.. Basel, Switzerian 

The information submitted in from foreign preelinical 

has been derived from studies ^ c f Roche Products. Ltd 

and clinical non-IND JoffmarovLa Roche and Company. L*i, 

Welwyn Garden City. United Wr^dom an . H«ftn treatment of congestive 

Basel. Switzerland. Postcor is (M ACH I) under IND 45.728. This 

heart failure in a three-year ^ DA £ planned for December 1998. 

study is projected to finish mid-1998. and an k» 


Sent by: PDR 


201 235 2834; 


06/24/97 1 :09PM;Jet/gx #850;Page 2/4 




Division of Cardio-Renal Drug Products 
March 8,1996 
Page Two 

This NDA documents the “'“^"^"Sle angina i^doris/ThTdaU'presented was 
treatment of hypertension and ot one day to , onger 

derived from a tofcl 4,279 who*** S^TilSuSh pSteor in me hypertension 
Wan one year. Or mntorizrf. parallel group studies (4 placebo- 

program in nine controlled. ■ . 3 ac tive- controlled) and one open-label, 

amrolled. 2 active and plaM^nWfcd^ve^ntm^^ ^ ^ 

long-term study, and 1,236 p , doub | e _^iind, randomized, parallel group 

^S^an^atta *E25-^ a " d 242 

S^Sv^eart failure were treated with Pos*or. 

The integrated Summseyof safe 

Section 3 of this NDA 

dihydrochloride, at Fabbnca l^^na^ Sintetio^^ Jersey . As an aid to 
forms are to be prepared by Hof^an^La has been prepared 

10 and Section 6 as Volumes 224 and 225. 

The NDA incorpomms the v^tour 

At present, two “‘‘“^^n^on “"mitehS^hyd^criS Sr dietaiy admix 
comparing the effect of the administra ^ d repea t 0 f the two-year rat 

and oral gavag. on the deyetopme n l of ,K administration. As 

carcinogenicity study usingoral gavage a 12 -month and 10-month intenm 

1996,orthe em ^“ urse sMy ,nd 

November 1996 for the repeat carcmogenrcrty study. 



201 235 2834; 
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Division of Cardio-Renal Drug Products 
March 8,1996 
Page Three 

An identical field copy wngnj^J} 

Summaiy) and Section 3 (CMC)of fi»s NDA isoema h bcert | fiesthat thecopy 

Renal Drug Products. 

• A arrhiuai r749 volumes) and a review copy. In addition, a 

This submission con *® t VL. . graphical and statistical subsystems is being 
CANDA consisting of textural, image, grapnicai <«.« 

provided with this NDA. 


r 4 

Cardio- 


I 

I 

i 


'\ 


This NDA is organized as follows. 


Section 1-Index 


Section 2 • Summery 

Section 3 - Chemistry Manufacturing and Controls 

4 - Samples, Methods Validation mid Libeling 
Section 5 - Nondinical Pharmacology and Toxicology 

6 . Human Pharmacokinetics and Bioavailabihty 
8/10 - Clinical and Statistical 


Clinical Overview - Benefit/Rjsk 

2—-S— 

Aodu Pectoris _ . 

Studies in Chronic Stable Angina Mops 
grated Sumuwty ot Sdfcty «>d »"«•"»* Ter ““ 

Use end Biscoefieeed Study 
Combined Clinical References 

lunofitfafAP fVl 


Section 11 - Case Report Tabulation* 


Section 12 - Case Report Forms 


1 

2-3 

4-10 

n-13 

14-87 

88 - 22 $ 

226- 451 
226 

227- 275 
276 

277-362 

363 

364-422 

423-426 

427-436 

437-438 

439-442 

443-451 

452-636 

637-749 


££££ CSoln the 

Division of Cardio-Renal Drug Products. 


I 
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Division of Cardio-Renal Drug Products 
March 8,1996 
Page Four 

We understand that this New 0^9 Application andaU and wili 

unless otherwise made public by {jj| s drU g. if for any reason Food and 

remain so subsequentto approva disclosure of any of the 


Please do not hesitate 
clarification. 


to contact the undersigned for any further information 


or 


Sincerely, 

HOFFMANN-LA ROCHE INC. 

cJ 

Rudolph W.Lucek 
Associate Director 
Drug Regulatory Affairs 


RWL/dd 
HLR 1996-414 

Enclosures: 


Desk Copies: 


Form FDA 356h 
Archival: 749 Volumes 

Review. 683 Volumes 


Mr. David Roeder, CSO 
2 copies of each Section 1 


and Section 2 


\ 



Posicor IND 39,901 


Filing Date 

Name 

Type/ 

Description 



Number 



6/24/92 

mibefradii 

IND 

39,901 

Mibefradil (Ro 40-5967) for the Treatment of Hypertension and Chronic Stable 
Angina Pectoris. Original submission consisting of 12 volumes. 

6/26/92 

mibefradil 

IND 

39,901 

FDA Letter: ACKNOW Receipt/IND/FDA Acknowledgment of Receipt/Original IND 
submitted on 6/24/92. Date of Receipt is 6/25/92 

7/16/92 

mibefradii 

IND 

39,901 

Serial # 001: Protocol Amendment/ Two New Protocols, RA-BP-1191 and RA-DT- 
3791. New Investigator for both of these Protocols. Study Numbers are the same 
as Protocol Numbers. 

7/22/92 

mibefradil 

IND 

39,901 

Telcon:FDA had questions regarding the IND and on the Product. 

8/5/92 

mibefradii 


Serial No. 002: Response to questions concerning case report forms and Protocols 
ROPRC-002 and ROPR0003. 

8/7/92 

mibefradil 

IND 

39,901 

FDA called with concerns over ADE that had previously been reported for RO-40- 
5967. 



39,901 

FDA called regarding the preclinical data for RO-40-5967. 

8/17/92 

mibefradil 

IND 

39,901 

FDA called in reference to 8/5/92 Response to FDA questions. FDA provided 
perspective and advice for Lab Assessments in ROPR0002 and data provided from 
previous studies. 

8/20/92 

mibefradil 

IND 

39,901 

Serial #003: Protocol Amendment/Protocol Addendum dated 6/17/92 for Protocol 
ROPR0002, Study No. ROST0002; New Investigators; ROST0034, 0035, 0036, 
0038, 0042, 0045, 0046, 0048, 0049, 0051. 

8/25/92 

mibefradil 

IND 

39,901 

FDA call regarding 8/20 submission, said the Serial # should be 003 and records 
should be corrected. 

8/28/92 

mibefradil 

IND 

39,901 

Call to FDA to set up a conference call. 

9/1/92 

mibefradil 

IND 

39,901 

Serial # 004: FDA requested info/ pages from IND submitted to help clarify recent 
protocol discussions which took place on Wednesday, 9/2/92. 



39,901 

MMD called to determine the status of several projects with the cardio-renal 
division. Copy of data from 20-062:920901. 

9/2/92 

mibefradil 

IND 

39,901 

Held a conference call to address the comments made earlier by FDA concerning 
certain measurements. 

9/8/92 

mibefradil 

IND 

39,901 

MMD called to inform the FDA that HPB has been put on hold on the beta-blocker 
study. 



39,901 

Serial #005: FDA requested info/material sent in request to conference call on 
9/2/92. 

9/21/92 

mibefradil 

IND 

39,901 

Serial #006: Protocol Amendment/ New Protocol: ROPR0008; New Investigators 
ROST0037, ROST0041, ROST0052, ROST0054, ROST0067; New 

Subinvestigator, MD-ROST0051, ROPR0003. 

9/23/92 

mibefradil 

IND 

39,901 

FAX/Ltr.-recommendations/ Ltr./FDA making requests and recommendations 
before continuing review. 

9/30/92 

mibefradil 

IND 

39,901 

Serial #007/Protocol/Mfg. lnfo./Submit Protocol information for ROPR0003 and 
Chem MFG & controls info, on 50MG size tablet formulation. 

10/8/92 

mibefradil 

IND 

39,901 

Serial #008: Protocol Amendment/ New Protocol: ROPR0011; Addendum for 
ROPROOII; New Investigator ROST0094. 


*Not all communications from FDA to Roche listed in this Exhibit 7. 
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10/21/92 

mibefradil 

IND 

39,901 

Serial #009: Protocol Amendment/New Protocol: ROPR0004, New investigator: 
ROST0113. Additional site for ROST0041. 

10/27/92 

mibefradil 

IND 

39,901 

FDA called with questions regarding RO-40 and submission of 10/21 submission 
009. 

11/3/92 

mibefradil 

IND 

39,901 

Talked to FDA regarding ROPR0004, Angina study with concomitant beta blocker. 

11/6/92 

mibefradil 

IND 

39,901 

Serial #011: Gen. correspond./ info, sent concerning Interactions on this compound 
and safety information from Roche on their dose response trial in angina patients. 

11/11/92 

mibefradil 

IND 

39,901 

Serial #010: Protocol Amendment/ New investigators: ROST0040; ROST0047; 
ROST0057. 

11/13/92 

mibefradil 

IND 

39,901 

Talked to FDA concerning the submission which described the Canadian 
experience and the info, from the Roche dose-response trial. 

11/19/92 

mibefradil 

IND 

39,901 

Status of clinical programs was discussed with the FDA. 



11/23/92 


11/24/92 


12/4/92 


12/10/92 


12/10/92 



39,901 


mibefradil IND 

39,901 


mibefradil IND 

39,901 


mibefradil IND 

39,901 


mibefradil IND 

39,901 


mibefradil IND 

39,901 


1/15/93 mibefradil IND 

39,901 


Serial #012/ Authorize Hoffmann-La Roche to communicate with cardio-renal 
division concerning this IND for Ro-40-5967._ 


Letter/Fax: Partial clin. hold/ Fax asking to respond to questions about Protocol 
ROPR0004 transferred 12/10/92 to Roche. 


FDA called to inform us that the medical reviewer had placed a partial clinical hold 
on the RO-40-5967 program. 


Letter from FDA saying can not initiate study because of deficiencies. 


Serial #013: Transfer of IND to Hoffmann-La Roche Inc. 


Informed FDA that HLR has accepted ownership of IND 39,901 from Marion Merrell 
Dow Inc. During transition phase from 12/10/92 to 4/1/93, Marion Merrell Dow and 
HLR will share responsibility for ongoing clinical studies. 


Confirmation of End of Phase II meeting scheduled on 1/29/93, with members of 
the Agency to review proposed Phase III development program for establishing the 
efficacy and safety of Ro 40-5967, a calcium channel blocker, for use in the 
treatment of chronic stable angina. 


2/10/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators/New Subinvestigators in Protocol 
ROPR0008. 

2/18/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators for Protocol ROPR0008, and Protocol 
ROPR0011. New Medical/Safety Monitor. 

3/4/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators, Protocol ROPR0011 

3/10/93 

mibefradil 

IND 

39,901 

As requested graphs provided of the decrease in diastolic blood pressure and 
change in PQ interval Vs plasma concentration of Ro 40-5967 as presented at the 
1/29/93 End of Phase II Meeting. 

3/16/93 

mibefradil 

IND 

39,901 

Information Amendment: Submitted a summary of the toxicologic and 
hemodynamic findings of the rat 6 and 12 month toxicology studies. Also, a 
summary of the rationale for the selection of dose in the 78-week mouse. 

3/19/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators for Protocol ROPR0008. 

3/26/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators for Protocol ROPR0008. 

4/5/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators for Protocol ROPR0008. 

5/18/93 

mibefradil 

rnsmmm 

Response to questions raised in 9/23/92 FDA letter to Marion Merrell Inc. 
concerning the manufacturing and controls section of IND 39,901 submitted 
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6/2/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators, Protocol ROPR0008 and EC14484. 
Deleted Investigator, and Change of Address for investigator- Protocol ROPR0008. 

8/2/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New investigator Protocol EC14484, and New 
Medical/Safety Monitor. 

8/11/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigator Protocol EC14484. 

8/16/93 

mibefradil 

IND 

39,901 

Annual Report 

8/24/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators for Protocol EC14484 

9/8/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Protocol NCI 4509. In response to FDA's 12/4/92 letter 
to Marion Merrell Dow Inc., in which the Agency imposed a clinical hold on Protocol 
ROPR0004, submitted revised Protocol NCI 4509 for expedited review. 

9/9/93 

mibefradil 

IND 

39,901 

Confirmed meeting to be held 10/1/93, and provided background material for 
Protocols BC14445 and NC14509A. 

9/13/93 

mibefradil 

IND 

39,901 

Confirmed 9/30/93 meeting with FDA to discuss key issues regarding the planning 
and submission of a CANDA for Ro 40-5967. 

9/24/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Protocol NC 14487A, New Investigators. Information 
Amendment: CMC. 

9/27/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Protocol NC14646A, and New Investigators. New 
Medical Monitors. Also added contract research organization. 

10/11/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators, Protocol NCI 4487A. 

10/13/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol NC14646A. 

10/15/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Protocol NCI4509, and New Investigator. Information 
Amendment: CMC • New Dosage Form, 25 mg tablet. 

10/25/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol EC14484, and Protocol 
NC14646A. 

10/26/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators for Protocol NC14487A. 

11/9/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol NC14646A, Protocol 
NC14509A, and Protocol EC14484. Change of address under Protocol NC14646A. 

11/11/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol NC14487A, Addition of 
Subinvestigator; Investigator Change of Address. 

11/30/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators under Protocol NC14646A, and Protocol 
EC14484. 

12/3/93 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators, Protocol NC14487A. 

1/4/94 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol NC14509A, and NC14646A. 

1/28/94 

mibefradil 

IND 

39,901 

Confirmation of meeting with FDA on 2/10/94 to discuss proposed clinical 
development plan for supporting a claim for the use of Ro 40-5967 in the treatment 
of congestive heart failure. Provided Protocols BC 14808, BC 14809 and 

BC14810. 

2/1/94 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigator, Protocol NC14487A. 
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2/1/94 

mibefradil 

1 

IND 

39,901 

Due to the receipt of additional information, pages 1 and 2 of Appendix 3 in Pre- 
Meeting submission Serial Submission No. 043 dated 1/28/94 have been revised. 
(This copy was submitted to the Consumer Safety Officer). 

2/1/94 

mibefradil 

IND 

39,901 

Revised volume for Serial Submission No. 043. Due to the receipt of additional 
information, pages 1 and 2 of Appendix 3 in Pre-Meeting submission 043 dated 
1/28/94 have been revised. Therefore, resubmitting submission. 

2/4/94 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol NC14646A, Protocol 

NC14509A, and Protocol EC14484. 

2/23/94 

mibefradil 

IND 

39,901 

Initial Safety Report Protocol - ADE NC14487A. 

3/2/94 

mibefradil 

IND 

39,901 

Follow-up Safety Report - ADE 

3/8/94 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators for Protocol NC14509A and Protocol 
NC14646A. 

3/10/94 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigator for Protocol NC14487A, Addition of sub¬ 
investigator. 

3/11/94 

mibefradil 

IND 

39,901 

Provided corrected Form FDA 1571 submitted with S-047 dated 2/23/94. It was 
noted that the medical monitor on this form was incorrect. 

3/17/94 

mibefradil 

IND 

39,901 

Information Amendment: Toxicology. 

3/22/94 

mibefradil 

IND 

39,901 

Information Amendment: Toxicology - Research Reports 

3/28/94 

mibefradil 

IND 

39,901 

IND Safety Report - Initial Written Report, ADE- Protocol - NC14646A. 

3/29/94 

mibefradil 

[IM 

Information Amendment: Toxicology - Research Reports. 

3/31/94 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators, Protocol NC14509A, and NC14646A. 
Change of Address- Protocol NC14646A. 

4/8/94 

mibefradil 

IND 

39,901 

Information Amendment: Toxicology - Research Reports 

4/27/94 

mibefradil 

IND 

39,901 

Protocol Amendment: Addition of Subinvestigator, and Change of Address, 

Protocol NC14487A. 

5/12/94 

mibefradil 


Protocol Amendment: New Investigators, Protocol NC14509A. 

5/24/94 

mibefradil 

Safety Report: Report from a 104 week rat carcinogenicity study of preliminary 
findings. Meeting to be held on 6/7/94. 

6/17/94 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators, Protocol NC14646A. Change of Address. 
Addition of Medical Monitor. 

7/12/94 

mibefradil 

IND 

39,901 

Information Amendment: Pharmacology; Clinical - Research Reports. 

7/15/94 

mibefradil j 

IND 

39,901 

Protocol Amendment: New Investigators, Protocol NC14509A, and Protocol 
NC14646A. 

7/26/94 

mibefradil 

IND 

39,901 

Information Amendment: Toxicology - Research Reports 

7/29/94 

mibefradil 

IND 

39,901 

IND Safety Report: Initial Written Report - ADE Protocol - BC14443C. 

8/12/94 

mibefradil 

IND 

39,901 

Protocol Amendment: Change in Protocol EC14484A: New Investigators 
NC14509A and NC14646A; Addition of Subinvestigators; Investigator Change of 
Address/Additional Research Facilities. 

8/18/94 

mibefradil 

IND 

39,901 

Annual Report covering period of 6/2/93 through 6/1/94. 
















































































8/29/94 


9/8/94 


9/28/94 


10/19/94 


mibefradil 


IND 

39,901 


mibefradil 


mibefradil 


mibefradil 


IND 

39,901 

IND 

39,901 


IND 

39,901 


Information Amendment: Clinical - Research Report 


Protocol Amendment: Addition of Subinvestigator Protocol NC14487A. 

Protocol Amendment: New Investigator, Protocol NC14646A; Addition of 
Subinvestigator; Investigator Change of Address; Addition of Research Facilities. 
Information Amendment: Toxicology - Provided additional information as follow- 
to 6/7/94 meeting with FDA. 


up 


10/20/94 


mibefradil 


IND 

39,901 


11/3/94 


11/8/94 


11/28/94 


1/16/95 


2/1/95 


2/6/95 


2/8/95 


2/24/95 


3/6/95 


3/10/95 


4/5/95 


5/3/95 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


IND 

39,901 

IND 

39,901 


IND 

39,901 

IND 

39,901 


IND 

39,901 


IND 

39,901 

IND 

39,901 


IND 

39,901 

IND 

39,901 


IND 

39,901 

Ind 

39,901 


IND 

39,901 


Information Amendment: CMC - Submitted specifications and directions for testing 
Ro 40-5967 50 mg film-coated tablets revised to provide the addition of a break bar 

to the tablet description. _ 

Confirmation of CANDA Meeting on 11/17/94 to discuss the design, format and 
operating systems to be used in the CANDA to be submitted with NDA for Posicor. 
Protocol Amendment: New Investigator Protocol NCI4509A. Addition of 

Subinvestigators; Investigator Change of Address. _ 

Information Amendment: Toxicology - Research Report 

Information Amendment: Clinical - Research Report. 

Protocol Amendment: Addition of Subinvestigators, Protocol NC14509A and 

NC14487A. Also Change of Address, Protocol NC14487A. _ 

Protocol Amendment: New Protocol BK14541B, Information Amendment: CMC 

Protocol Amendment: New Protocol NC14983A and New Investigators. 

Information Amendment: CMC. 

Information Amendment: Clinical - Research Report. 

Protocol Amendment: New Investigators for Protocol NC14983A. 

Information Amendment: Toxicology - Research Report. 

Protocol Amendment: New Investigators, Protocol NC14983A. Information 

Amendment: Toxicology - Research Report. _ 

Confirmed Pre-NDA Clinical Meeting to be held on 5/18/95 with FDA to discuss the 
preparation and format of the pre-clinical and clinical sections of NDA for Posicor. 


5/8/95 


6/21/95 


6/27/95 


7/18/95 


7/25/95 


8/11/95 


8/16/95 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


mibefradil 


IND 

39,901 


IND 

39,901 

IND 

39,901 

IND 

39,901 

IND 

39,901 

IND 

39,901 

IND 

39,901 


Protocol Amendment: New Investigator, Protocol NC14983A. Information 

Amendment: Toxicology - Research Report. _ 

Information Amendment: Toxicology - Research Reports 

Protocol Amendment: New Protocol - NR14969B, New Investigator. Addition 
Medical Monitors and Safety Evaluators. Information Amendment: CMC. 

IND Safety Report - Initial Written Report, ADE: Protocol: BC14444. 

Protocol Amendment: New Investigators, Protocol NR14969B. 

Annual Report for period of 6/2/94 to 6/1/95. 


Protocol Amendment: New Investigators, Protocol NR14969B. 


9/11/95 


mibefradil 


IND 


Protocol Amendment: New Protocol NC14975A and New Investigators. 


of 
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Information Amendment: CMC. __ 

Information Amendment: Pharmacology/Toxicology - Research Reports 



9/29/95 mibefradil IND 

39,901 


10/2/95 

mibefradil 

IND 

39,901 

Information Amendment: Toxicology, Research Report. 

10/12/95 

mibefradil 

IND 

39,901 

Protocol Amendment: New Protocol (NR14967B) and New Investigators. 
Information Amendment: CMC. 

10/16/95 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators, Protocol NC14983A, Protocol NC14975A, 
and Protocol NR14969B. 

11/3/95 

mibefradil 

IND 

39,901 

Confirmed Pre-NDA Chemistry, Manufacturing and Controls Meeting on 11/16/95 
to discuss the preparation of the CMC Section of NDA for Posicor. 

11/3/95 

mibefradil 

IND 

39,901 

Protocol Amendment: New Protocol (NR14966A) and New Investigators, Also 
transfer of obligations to contract research organization for Protocol NR14966A. 
Information Amendment: CMC. 

11/9/95 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators for Protocol NR14969B, Protocol 
NR14967B, and Protocol NC14983A. 

12/12/95 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol NR14966A, and NR14967B. 
Information Amendment: Preclinical toxicology research reports. 

12/15/95 

mibefradil 

IND 

39,901 

Protocol Amendment: New Protocol and New Investigators for Protocol BC14447E. 
Information Amendment: CMC. 

1/8/96 

mibefradil 

IND 

39,901 

Information Amendment - preclinical toxicology research reports 

1/12/96 

mibefradil 

IND 

39,901 

Confirmation of 1/30/96 meeting with FDA to discuss data requirements for 
supporting drug superiority claims and the wording to be included in the Posicor 
package insert. 

1/17/96 

mibefradil 

IND 

39,901 

Protocol Amendment -New Investigators, Protocol PR14966A, Protocol BC1 

14447E and Protocol NR14967B. Also modified Form FDA 1572 previously 
submitted 10/16/95 (096) change in IRB address and 7/25/95(089) addition of sub¬ 
investigators and deletion of subinvestigator. 

1/29/96 

mibefradil 

IND 

39,901 

Protocol Amendment - New Protocol NR15195A, Transfer of obligations to contract 
research organization for Protocol NR15195A. New Investigators for Protocol 
NR15195A. Information Amendment - CMC for Protocol NR15195A. 

2/19/96 

mibefradil 

IND 

39,901 

Protocol Amendment - New Investigators Protocol NR15195A, BC14447E, and 
NR14966A. Change in Principal Investigator for Protocol NR14966A. Information 
Amendment. 

3/13/96 

mibefradil 

IND 

39,901 

Protocol Amendment - New Investigators, Protocol NR15195A and Protocol 
BC14447E. Modifications to Forms 1572 for a couple of Investigators. 

3/18/96 

mibefradil 

IND 

39,901 

Protocol Amendment - Change in Protocol NR15195A to NR15195B. 

4/17/96 

mibefradil 

m 

Protocol Amendment - New Investigator, for Protocol NR15195B and for Protocol 
NR14966A. 

6/4/96 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators, Protocols NR14966A, BC14447E and 
NR14967B. Modifications to Forms FDA 1572 previously submitted for some 
Investigators. 

8/12/96 

mibefradil 


Protocol Amendment: New Investigators/Protocol NR15195B - Modifications to 
Forms FDA 1572 previously submitted. 

8/16/96 

mibefradil 

IND 

39,901 

Protocol Amendment: New Protocol/New Investigator - Compassionate Use 
Treatment Protocol. 

9/4/96 

mibefradil 

IND 

39,901 

Annual Report covering the period of 6/2/95 through 6/2/96. 

9/13/96 

mibefradil 

IND 

39,901 

Protocol Amendment: New Inyestigators/Protocol BC14447E. Additional 
Investigator Information: Modifications to Forms FDA 1572 previously submitted. 
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10/16/96 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators/Protocol NR15195B and Protocol 
NR14967B. 

10/18/96 

mibefradil 

IND 

39,901 

Protocol Amendment - New Investigator, Study OM 074-002 and New 

Investigators. Information Amendment - CMC. 

11/6/96 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators/Protocol OM 074-002. 

11/7/96 

mibefradil 

IND 

39,901 

Protocol Amendment - New Protocol NR15333A, New Investigator. Information 
Amendment - CMC. 

1/6/97 

mibefradil 

IND 

39,901 

Protocol Amendment: Change in Protocol OM 074-002 - New Investigators - 
Protocol OM 074-002 

1/15/97 

mibefradil 

IND 

39,901 

Clinical site audit. Protocol NR14966. 

1/24/97 

mibefradil 

IND 

39,901 

Protocol Amendment: Compassionate Use Treatment Protocol - New Investigator. 

1/24/97 

mibefradil 

IND 

39,901 

Protocol Amendment - New Protocol NR15486/M-30080 and New Investigator. 
Clinical and safety monitoring for Protocol NR15486/M-30080 will be transferred. 
Information Amendment - CMC. 

1/31/97" 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol NR15333A and Protocol 
NR15195. 

3/10/97 

mibefradil 

IND 

39,901 

Protocol Amendment: Change in Protocols - NR15195B to NR15195C, NR14967B 
to NR14967C, BC14447E to BC14447F. 

3/10/97 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators for Protocol NR15333A. 

3/25/97 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol NR15333A. 

4/1/97 

mibefradil 

IND 

39,901 

Protocol Amendment: New Protocol/New Investigators/Transfer of Obligations to 
Contract Research Organization-Protocol NR15435A. Information Amendment: 
Chemistry, Manufacturing and Controls - Verapamil SR 240 mg Capsules and 
Placebo Capsules. 

4/14/97 

mibefradil 

IND 

39,901 

Protocol Amendment: Compassionate Use Treatment Protocol - New Investigator. 

5/1/97 

mibefradil 

IND 

39,901 

Protocol Amendment: New Investigators - Protocol NR15333A and Protocol 
NR15435A. 

6/11/97 

mibefradil 

IND 

39,901 

Protocol Amendment - New Investigators - Protocol NR15435A and Protocol 
NR15333A. 


45372 
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Posicor NDA 20,689 


Filing Date 

Name 

Type/ 

Number 

Description 

3/8/96 

POSICOR 

NDA 20-689 

Posicor Oral for treatment of hypertension and chronic 
stable angina pectoris. 

3/8/96 

POSICOR 

NDA 20-689 

Provided ten copies of the summary of Posicor NDA 
Clinical Studies for use at NDA Review Planning 
Meeting. 

3/18/96 

POSICOR 

NDA 20-689 

Provided two diskettes containing ASCII data sets for 
the two carcinogenicity studies submitted in NDA. 

3/19/96 

POSICOR 

NDA 20-689 

Schedule training session for FDA reviewers on the 
use of the Posicor CANDA. 

3/21/96 

POSICOR 

NDA 20-689 

Response to FDA's request of 2/13/96, submitted 
documentation specified in "Items to Request From 
Sponsor to Assist Bioresearch Monitoring Audits" as 
an aid in planning audits of the pivotal clinical studies 
in the Posicor NDA. 

4/11/96 

POSICOR 

NDA 20-689 

As a follow-up to our CANDA training meeting, 
submitted copies of the "Mibefradil CANDA - Release 
Notes" to be distributed to the reviewers. 

4/16/96 

POSICOR 

NDA 20-689 

As requested in FDA's 3/22/96 FAX submitted two 
Toxicology Reports. 

4/22/96 

POSICOR 

NDA 20-689 

As requested, submitted additional information 
concerning the Posicor CANDA. 

4/22/96 

POSICOR 

NDA 20-689 

As requested, provided a table of mean PQ intervals 
at baseline, 2 hours and 4 hours following 
administration of mibefradil or placebo in studies 
P5082 and EC14605. 

4/29/96 

POSICOR 

NDA 20-689 

Provided copies of the Mibefradil CANDA Release 
Notes 1.0a to be distributed to reviewers using the 
Posicor CANDA. 

4/30/96 

i 

POSICOR 

NDA 20-689 

As requested, submitted for all adverse event 
presentations in the Posicor NDA which presented 

AEs excluding events unrelated to therapy the 
corresponding presentation for all adverse events 
regardless of relationship to test drug. 

5/16/96 

POSICOR 

NDA 20-689 

Response to request and as discussed at the 
teleconference of 5/13/96, submitted data files, 
control files and outputs of the population PK-PD 
analysis using NONMEN on diskette. 

5/17/96 

POSICOR 

NDA 20-689 

Response to request, submitted in Appendix A 
documentation for Study K13003 and Appendix B, a 
listing of investigators who participated in more than 
one of the pivotal studies. 

5/21/96 

POSICOR 

NDA 20-689 

Response to inquiry concerning one subject in study 
BD14111. 

5/30/96 

POSICOR 

NDA 20-689 

Response to request, submitted corrected QT 
evaluations, and heart rhythm strip for a Patient. 

*Not all communications from FDA to Roche 

listed in this Exhibit 7. 
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5/30/96 

POSICOR 

NDA 20-689 

Response to FDA request, submitted listings of patient 
nitroglycerin consumption for investigational sites 
12980, 12981, 12984 and 13110 for study BC14047. 

5/31/96 

POSICOR 

NDA 20-689 

Response to FDA's request on 5/14/96 for clinical 
efficacy data for study protocols K13000, BC14047, 
NCI4509, BC14446, EC14484 and BC14444. 

6/11/96 

POSICOR 

NDA 20-689 

Response to request of 6/3/96, provided copies of 
toxicology final study reports and WP 5.1 Disks for 
Integrated Preclinical Summary - Pharmacology and 
Toxicology Sections. 

6/18/96 

POSICOR 

NDA 20-689 

Response to request for clinical data: Graphical 
presentations of mean changes in QTc interval for 
Study P5192 and concentration-effect data from Day 

1 in Study P5094. 

6/18/96 

POSICOR 

NDA 20-689 

Response to FDA letter dated 5/23/96 concerning the 
Chemistry, Manufacturing and Controls Sections of 
the Posicor NDA. 

6/18/96 

POSICOR 

NDA 20-689 

Response to request for human pharmacokinetic data. 
Submitted the following: Individual 
Concentration/Effect Data, Study P5094 and 

Validation Data, Study BD14111. 

6/19/96 

POSICOR 

NDA 20-689 

Response to request for clinical data. Provided the 
following information: Heart Rate and Sitting Systolic 
Blood Pressure by Dose, Baseline ETT 

Measurements, Source of Percentages given in 
Section 2, Volume 3, page 229, and Dosage 
Recommendations. 

6/20/96 

POSICOR 

NDA 20-689 

Response to request • Clinical Audit Information. 

7/10/96 

POSICOR 

NDA 20-689 

Four Month Safety Update 

7/12/96 

POSICOR 

NDA 20-689 

Response to request, submitted two tables which 
provide the values for heart rate, QT and QTc at 
trough for verapamil and mibefradil in study P5183. 

7/24/96 

POSICOR 

NDA 20-689 

Submitted background information concerning the 
effect of Posicor on QT intervals in preparation for the 
meeting with FDA on 7/30/96. 

8/6/96 

POSICOR 

NDA 20-689 

Amendment • Toxicology Final Study Report 

8/7/96 

POSICOR 

NDA 20-689 

Provided information regarding Study BC14443. 

8/8/96 

POSICOR 

NDA 20-689 

Response to request, submitted datasets for 
concentration-effect relationship and QTc 
measurements which were presented at the 7/30/96 
meeting. 

8/13/96 

POSICOR 

NDA 20-689 

Response to request, submitted assay validation data 
for the following studies: Attachment 1: BD14494, Ro 
40-5967 and Ro 40-5966 - Attachment 2: WK15071, 
Quinidine and 3-OH-quinidine. 

8/13/96 

POSICOR 

NDA 20-689 

Response to request for information, submitted 
documentation for Protocol BC14047 for the following 
study sites: 12981,12943. 

8/14/96 

POSICOR 

NDA 20-689 

Response to FDA request for Information • Provided a 
copy of submissions dated 3/21/96 and 8/13/96 
concerning study sites for Protocol BC14047:12981, 
12943. 
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8/21/96 

POSICOR 

NDA 20-689 

Provided additional information subsequent to the 
submission dated 8/13/96. 

8/23/96 

POSICOR 

NDA 20-689 

Response to request for Information - Provided a 
letter RE: Protocol BC14047, (site 12981). 

9/4/96 

POSICOR 

NDA 20-689 

Response to FDA letter dated 8/15/96, provided 
samples to help facilitate the method validation 
studies. (Samples sent to Division of Drug Analysis- 
HFH-300, Drug Monitoring Branch, St. Louis, MO.) 

9/4/96 

POSICOR 

NDA 20-689 

Response to FDA letter dated 8/15/96, provided 
samples to help facilitate the method validation 
studies. (Samples sent to FDA, U.S. Customs House, 
Philadelphia, PA.) 

9/11/96 

POSICOR 

NDA 20-689 

Response to facsimile dated 9/10/96. Provided 
copies of the methods of analyses used for the 
release of the drug substance and drug product (50 
and 100 mg). 

9/12/96 

POSICOR 

NDA 20-689 

Provided copies of pages from Research Report, as 
requested. 

9/13/96 

POSICOR 

NDA 20-689 

Pre-meeting submission in preparation for 9/20/96 
meeting with FDA. 

9/17/96 

POSICOR 

NDA 20-689 

Response to request for information. Provided the 
following: Tables corresponding to marked laboratory 
abnormalities in placebo-controlled 
studies/hypertension and angina. Summaries of 
marked laboratory abnormalities. 

10/7/96 

POSICOR 

NDA 20-689 

Response to request. Submitted the following: 
Attachment 1: Tables providing the combined 
incidence of adverse experiences coded. Attachment 

II. 

10/10/96 

POSICOR 

NDA 20-689 

Submitted the unaudited draft report for the in-life 
necropsy phases of the 104 Week Oral (Gavage 
Administration) Oncogenicity Study in the Rat, as 
agreed at the meeting on 5/29/96. 

10/10/96 

POSICOR 

NDA 20-689 

Response to FDA for information requested at 9/20/96 
meeting. Provided ECGs for selected patients in 
studies EC14479 and EDI 4605. 

10/15/96 

POSICOR 

NDA 20-689 

Response to the 9/25/96 request for efficacy data for 
study EC14484. Provided the following: 1. 

Description of the analysis dataset used in the efficacy 
analysis 2. Diskette of dataset E14484L.SD2. 

10/17/96 

POSICOR 

NDA 20-689 

Pre-meeting submission in preparation for a meeting 
with FDA on 10/31/96 to discuss the effect of Posicor 
on electrocardiographic parameters. Provided a 
compilation of all data previously presented on the 
subject issue. 

11/5/96 

POSICOR 

NDA 20-689 

Response to request of 10/21/96. RE: steady state 
plasma levels, efficacy and ECG changes. 

11/6/96 

POSICOR 

NDA 20-689 

Pre-Meeting Submission was submitted 10/17/96 in 
preparation for 10/31/96 meeting to discuss the effect 
of Posicor on electrocardiographic parameters. 

Meeting of 11/12/96 is scheduled to discuss the 
agenda for the Advisory Board. 
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11/22/96 


POSICOR NDA 20-689 Response to request of 11 /13/96. Provided a listing of 

patients with leukocyte count < 3 G/L and/or 

_ neutrophil count <1,5 G/L. _ 

11 /26/96 POSICOR NDA 20-689 Information Amendment - Final Study Report for the 

inlife and necropsy phases of the 104 Week Oral 
(Gavage Administration) Oncogenicity Study in the 
Rat. Additionally, we also submitted histopathological 
data on diskette. 


11/26/96 

POSICOR 

NDA 20-689 

Provided the ECGs requested at the meeting of 
9/20/96. 

11/26/96 

POSICOR 

NDA 20-689 

Information Amendment: Clinical. Provided data sets 
on diskette of plasma concentrations of mibefradil and 
changes in QTc. 

12/6/96 

POSICOR 

NDA 20-689 

Amendment - CMC, response to FDA's letter of 
5/23/96 citing reviewer questions concerning the CMC 
section of the Posicor NDA. 

12/16/96 

POSICOR 

NDA 20-689 

Information Amendment - (Pharmacology) Submitted 
synopses of study results for the interaction studies of 
Posicor with terfenadine or metoprolol. 

1/21/97 

POSICOR 

NDA 20-689 

Cardio-Renal Advisory Committee Briefing Document 
in preparation for the February 1997 meeting. 

1/21/97. 

POSICOR 

NDA 20-689 

Amendment - Pharmacology, Clinical Information • 
Pre-meeting submission for 2/7/97 meeting with 
Division of Cardio-Renal Drug Products to review, 
prior to presentation at the Advisory Committee, new 
information concerning Posicor. 

1/29/97 

POSICOR 

NDA 20-689 

Provided electrocardiograms for certain patients. 

1/31/97 

POSICOR 

NDA 20-689 

Information Amendment: Toxicology - In preparation 
for meeting with the Carcinogenicity Assessment 
Committee on 2/11/97, submitted the following 
document: Posicor (mibefradil): Evaluation of the 
Oral Tumours in Rat Carcinogenicity Studies. 

1/31/97 

POSICOR 

NDA 20-689 

Information Amendment: Clinical - Pre-meeting 
submission for 2/7/97 meeting. Submitted 
background information. 

2/13/97 

POSICOR 

NDA 20-689 

Information Amendment: Clinical - Draft Final Study 
Report Study No. M30100. 

2/13/97 

POSICOR 

NDA 20-689 

In preparation for the 2/28/97 meeting of the Cardio- 
Renal Advisory Committee, provided the letter from 
the independent Safety Data Monitoring and Advisory 
Committee (ISDMAC) of the Mach 1 Trial. 

3/10/97 

POSICOR 

NDA 20-689 

Information Amendment: Clinical 
Pharmacology/Biopharmaceutics. Final study reports: 
Research. Protocol M30037 - Protocol BP15205, - 
Protocol BQ15196(M-30030). 

3/13/97 

POSICOR 

NDA 20-689 

Response to FDA's 2/14/97 request for additional 
laboratory historical control data in rats of the same 
strain as those used in the two-year diet admix 
carcinogenicity study with mibefradil 

3/18/97 

POSICOR 

NDA 20-689 

Information Amendment: Revised Draft Package 
insert Incorporating FDA's Comments of 3/5/97. 
























































3/27/97 

POSICOR 

NDA 20-689 

Information Amendment: Chemistry, Manufacturing 
and Controls. Two minor modifications-Appendix 1 
Modification of the Manufacturing Procedure for 
Posicor 50 mg and 100 mg Tablets. 

4/15/97 

POSICOR 

NDA 20-689 

Information Amendment: Clinical - Final Safety 
Summary incorporating all safety data which became 
available since 5/31/96, the clinical cut-off for the 4- 
Month Safety Update and 12/31/96, the clinical cut-off 
for the subject report. 

4/22/97 

POSICOR 

NDA 20-689 

Response to FDA request for information dated 
12/16/96. Provided the following information: - Assay 
Validation Data for: i) mibefradil and metabolite 
(Protocol BD14494) ii) mibefradil (Protocol P5094) iii) 
3-hydroxy quinidine (Protocol WK15071) iv) 
mibefradil (Protocol BD14401). 

5/12/97 

POSICOR 

NDA 20-689 

Launch Promotional Material - Provided for FDA 
review the Initial Press Release and Video News 
Release Script to be issued following the approval of 
Posicor. Current package insert (March 1997) and 
copies of the cited references are also provided. 

6/13/97 

POSICOR 

NDA 20-689 

Response to Approvable Letter of 6/11/97 - Draft 
Package Insert. 

6/19/97 

POSICOR 

NDA 20-689 

Draft Package Insert - Follow-up to teleconference of 
6/18/97 and the Division of Cardio-Renal Drug 
Products. 

6/19/97 

POSICOR 

NDA 20-689 

Market Exclusivity Information for inclusion the NDA. 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re United States Patent 4,808,605 Attn: Box Patent Ext. 

Inventors: Branca, et al. 

Issue Date: February 28,1989 

For: TETRAHYDRONAPHTHALENE DERIVATIVES AS CALCIUM ANTAGONISTS 


DECLARATION AND POWER OF ATTORNEY FOR APPLICATION 
FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. S156 


Assistant Commissioner for Patents 
Washington, D.C. 20231 


Sir: 


Nutley, New Jersey 07110 
August 5, 1997 




to 


AUe - 


6 1997 


PAT £NT£xTp: a 


I, George W. Johnston, a Vice President of Hoffinann-La Roche Inc. (“ROCHE”), which 


submits the attached Application for Extension of Patent Term Under 35 U.S.C. § 156, of the 


same date as this Declaration, declare that: 


(1) ROCHE is the owner of record of U.S. Patent No. 4,808,605 and I am authorized to 

obligate ROCHE; 


(2) I am a patent attorney authorized to practice before the Patent and Trademark Office and 
have general authority from ROCHE to act on its behalf in patent matters; 


(3) I have reviewed and understand the contents of the Application being submitted for 
extension of the term of U.S. Patent No. 4,808,605 pursuant to 35 U.S.C. § 156 and 37 C.F.R. 
§1.710 et seq; 



U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 

(4) I believe this patent is subject to extension under 35 U.S.C. § 156 and 37 C.F.R. §1.710; 

(5) I believe an extension of the length claimed is justified under 35 U.S.C. § 156 and the 
applicable regulations; and 

(6) I believe the patent for which the extension is being sought meets the conditions for 
extension of the term of a patent as set forth in 35 U.S.C. § 156, and more particularly, in 37 
C.F.R. §1.720. 

I hereby appoint the following attorneys as agents for ROCHE under 35 U.S.C. § 156 
with the authority to sign, submit and prosecute this Application and transact all business in the 
Patent and Trademark Office and with the Secretary of Health and Human Services connected 
therewith: George W. Johnston (Reg. No. 28090), William H. Epstein (Reg. No. 20008), Dennis 
P. Tramaloni (Reg. No. 28542), Patricia S. Rocha-Tramaloni (Reg. No. 31054), and Ellen 
Ciambrone Coletti (Reg. No. 34140). 

Send correspondence to: George W. Johnston 

Hoffinann-La Roche Inc. 

Patent Law Department 
340 Kingsland Street 
Nutley, New Jersey 07110 


Direct Telephone Calls to: Ellen Ciambrone Coletti 

(973)235-5171 
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U.S. Patent No. 4,808,605 
Issue Date: February 28, 1989 


I declare further that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of this patent extension 
application or any extension of U.S. Patent No. 4,808,605. 
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